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SUMMARY

I. Title

Study of processing technology and product development for exportation of traditional

rice product

II. Objectives and Importance of the Project

The objective of the project is that to revitalize rice product industry by
diversification and distintion of rice product and profitable business under the

circumstance decreasing of rice consumption per one person.

[II. Contents and Scope of the project

1. Contents of the project

[J Diversification and high quality of rice processing technology for
strategic export item

O Revitalize rice product industry by diversification and high quality of rice product

O High profitable business and economic growth

2. Scope of the project
O Diversification and high quality of rice processing technology
O Development of rice processed product

O Support and transfer of technology for new rice product

[] High technology of processed cooked rice product for strategic export
O Foreigner consumer test

O High technology of frozen cooked rice product

O New product development of fist shape cooked rice

O New product development technology of gruel for diversification

[] High technology of processed rice cake product for strategic export
O Pre-treatment technology of rice cake for strategic export item
O Convenient rice cake product development for microwave cooking

O New product development technology of rice cake for diversification



O New product development of rice cup cake

[] High technology of processed rice noodle product for strategic export
O Properties of rice processing on rice speciesand milling method

O Quality properties of rice noodle depend on pre—treatment

O Optimum quality of rice noodle soup

O Quality properties and manufacturing technology of rice noodle

IV. Results of the Project

1. New product development of frozen cooked rice with fist shape type
Establishment for optimal ratio combination and shape of material on frozen cooked

rice product

2. New product development of rice flour gruel for diversification and funtional high

quality product.

3. Retrogration on rice cake is delayed and increase quality of product by using
fermented rice flour and trehalose

New product development of frozen rice cake mixed with potato flour

4. Convenient rice cake product development for microwave cooking with pumpkin and

wormwood

5. New product development of rice noodle assorted mixture for strategic export item
with corn starch and potato starch
Establishment of manufacturing method on rice noodle.

New product development of fusion sauce for rice noodle with chicken and hot

pepper

6. High quality gluten—free rice noodle is developed with new manufacturing method

V. Result Achievements and Their Application Plans
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Rt ol, AepH(HA, 43)

s of, Aag(HA], 42, 84
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A7VgEol thek 9=l Au|Ate] 2SS EAstuxt o AF E Wk el 2 9
AotyohS tiao® 2008 12€ 1U5FEH AR HEZAIS [ FojH,

M
Y
A
H

2ol 118, =5 B A=l 677, 7IE 29 5 & 21459 AHEE SPSS 13.0&
o] &3l 7] Z&7l, x2 test, t-test, QFD(Quality Function Deployment), IPA(Importance-Performance
Analysis) +21& A A] 3T

PER=N-)

dE-SHAE WA 1337(62.1%), oAb 769(35.5%)01 AL 20t 7F 1457 (67.8%) % 7HE B
, A9]e o] 110%(51.4%) 0.2 7Hd BWekar, WAL7E 299 (13.6%), AE2 o] 22%(10.3%)

s, Wl

(e}
%k

]

o
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£ 1-1. AESEAY AN D

N=214
g & HlE () & (%)
| ] 133 62.1
o 76 35.5
T 5 2.3
A 20A4] o]} 13 6.1
21~30A 145 67.8
31~40A 38 17.8
41~50A] 12 5.6
51~60A] 5 2.3
e 1 0.5
=4 n| (v =y, e 118 55.1
STF(QA oo} 67 31.3
7)€} 23 10.7
T 6 2.8
2] s} A3 110 51.4
PAR=A 18 8.4
Z=8 3 1.4
2o 9 4.2
A} 29 13.6
AL A (2] AL, HEAL 5) 22 10.3
Z1ol 6 2.8
ol 7 3.3
7)€} 2 0.9
o 8 3.7

AESHAS] H 459L $1,000015H7F 895 (41.6%) % 7Hd wromw, ol HAE-EHAt
sk o] v go] F7] wjE<l =3ktk $1,000~$2,000, $2,001~$3,000, $3,001~$4,000> z+7} 359
H(17.8%)2 L2A EEE o] ATh

-
o
v
M

g & At 92 3IFE 11~153]7F 69'8(32.2%), 16~203]7F 6178(28.5%)% 7
5~103] 9} 213] o]xbo] 717} 357(16.4%) 0.2 FALE QAT Hit AH|E= $10.338 X|&3H= 2o
2 UERtaL, g U Sl W 25332 UEks

_31_



X 1-2. AESHAY dukrLe (2)
X

& H%E () Hl & (%)

B L5 $1,000 o]s} 89 41.6
$1,000~$2,000 35 16.4
$2,001~$3,000 38 17.8
$3,001~$4,000 37 17.8
$4,001 o4 12 5.6
TSt 3 1.4

sk g oA sl 53] =gk 14 6.5
5~103] 35 16.4
11~153] 69 32.2
16~203] 61 28.5
213] o4 35 16.4

At An)($) * 10.33 + 6.14

g R 3153 253 + 2.12

*. Mean + SD

U, A Ese BaE Al

ARl 7HA L Q&= &2 Estoll #$F AMES Likert 587 HE(1H: ©s] 18X &}, 34:
Hgolth, 54 w9 1EthE AR A3, g3 2ok A g o R A4S AR
B glojtp, ‘AR od=Y = Fo} gy e F&o| %
A depton, dojdow M2z A4S ﬂfﬂé A ek, ‘oﬂiﬂ FrE o
et ARtk ol vl HrhE v

=l EF1e] F IFo R o]l #A% AR, A Al vE 4 S AlEs Ry
o o] W=l 3.04%, =L 2

L Ao® ek

I
f
ol
9
o f“i
@
:L
i
i
_vg
2

~
r
i)
1
o
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i 1-3.

o
>,
Sl

3o} ##E e AFH(Neophobia)

=718

it

<ﬁi@ U |

N= ¢
(N=118)  (N=67) vate

U= 3 21 g2 $AES AEsEr, 2.91+1.11 3.04£1.13 2.46+0.99 3.637™
U M2e 2258 AF35HR] &=t 2.59+1.02 2.61+£1.03 2.79£0.99 -1.163
1= o

!
2
%0,
rlr
N
td
il
O,
fE
>

a

1= 2.88+1.13 2.924+1.09 3.03+1.11 -0.642

U= O v 548 Folstth 3.52+1.16 3.47+£1.17 3.34%+1.10  0.747
o~y Fr= w7y)o] Ut o)A AT 2.81+£1.05 2.77£1.03 3.11+0.95 -2.192
AY ] W), Y= AR 242 A= = A

O]; B 7 3.67+1.02 3.71+0.99 3.50+1.01  1.362

U= Ao 92 2Pd AL AEsy] FHY. 2.91+£1.18 2.96+1.16 3.21+1.01 -1.481
U= W7 HE S2d el et Al ARk 3.11+£1.01 3.06+1.04 3.31+0.96 -1.643
o

e A BE As He Aotk 3.22£1.10 3.05+1.05 3.40+1.13 -2.130
U A2 dlaY waEe] 2 Flolrh 3.56£0.98 3.58+0.98 3.41+£0.99  1.140
T: Mean + SD, 1: strongly disagree, 2: disagree, 3: neither agree nor disagree, 4: agree, 5: strongly agree

A

AR whabe] FA1e 3171697, 32.2%)9F MH57H, 26.6%)°] 7HE Bekar, oFxl(36™, 16.8%),
(139, 6.1%), (7T, 3.3%) o2 UERT &S A9 o 7 Fo8A 97 A
2 ubo] 9978 (46.3%) 2.2 7Hd A YERRTh ‘8 9 AAL fol A H AR FH A Eo

Z}7F 379(17.3%) 2 3478(15.9%) 0.2 EFS:
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E 1-4. A &3 2 AF 79 A5

N=214
3 = % () H & (%)
=] ) 13 6.1
nl 57 26.6
S 7 3.3
317] 69 32.2
okl 36 16.8
-+ 31 7] O 2.3
-+ o3| 4 1.9
B+ 317)+ oA 4 1.9
Wt 317]+ oF ) 2 0.9
At w71 7] 3 1.4
Mt Wt T2+ 31 7]+ O] 4 1.9
7)€} 10 4.7
A% 48 7o 29 o . s
n} 99 46.3
g2 g AAL goly 37 17.3
AA3s 714 12 5.6
ANBZAFH 25 34 15.9
o+ 2 73 A] A 6 2.8
1A+ vk 2 0.9
A A+ A FA 2 0.9
7HA + B+ 7 A] A 3 1.4
7HA+ g 28 2 AL &
O]}Aé *+8F R A4 8 2 0.9
7] e} 2 0.9
oh. A7EEo] tE 914
B7bEEe] Aol ud AexAl A, A7FeAES Wold Aol e SuAe A
o] 86.4%= 18573 0Irh. A7bE Al et AR A= BTt 7l 83'9(38.8%), ‘UA
FRTP7E 747 (34.6%), & bl @ SHEAE 4278(19.6%) = WERLE ARPA o w QX =T

we nYe & & Utk
WAFES ol Mol

A=Rye}
=

g, 9.8%), FAI Al

7142078

ek, oo Aug A3
F3170] 10778(50.0%)= 7Hg A drebskaL, o] YA (36
4, 9.3%) == YEY:
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¥ 1-5. & 7}2E4 g a4

N=214
g = HE () Hl& (%)

o o] 185 86.4
ANSE A 49 o o L
3] o= Fer} 8 3.7

oA Fghvt 74 34.6

N R 83 38.8
s 42 19.6

g~ zk ko 3 1.4

el 4 1.9

A4 2 FHdE9] 4 107 50.0

of A} 36 16.8

WABE XA FA(TV, g8 %) 21 9.8
NAHFEA], A B) 20 9.3

7|} 12 5.6

el 18 8.4

A7bEEe] APoliet v At ok, FHOXEE Likert 57 (13 ds 1%A
et 3%: E%O]‘:‘r, 54 wig a2RThE AR 23t o3 2 J&EFE o8 SH
2= O® 757%°IN oM wHE= 3595, ATl o= 3,607, ThE Al A A
AEL 3.735 o & YEE

HRE 01 SHAY] M &S 65.0%=2 1399 olal, Wiel i3 WK 3.59%, At
O 3514, tE AlFo A FHE o 3.64H 07 LENYE

AR UHE WE

2 Hol® e 439%2 94 ol lar, A Fo] Y3 wEEE 3684, A
667, THE Aol 34 o= 3708 o= Ve
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E 1-6. B71EF AT 9E5E 2 34 9=
N=214
W& S R HF
He (H) ¥[E (%) ¥Wx () ¥ () 9% (3) Y& (%)
AR 162 75.7 139 65.0 94 43.9
ot Q. 48 22.4 71 33.2 115 53.7
o 4 1.9 4 1.9 5 2.3
& 1 3.59 + 0.99 3.59 + 0.95 3.68 + 1.03
A o T 3.60 £ 0.90 3.51 £ 0.99 3.66 £ 0.92
FH e T 3.73 £ 0.91 3.64 + 0.98 3.70 + 0.93
T: Mean + SD, 1: strongly disagree, 2: disagree, 3: neither agree nor disagree, 4: agree, 5: strongly agree
ANEES] BPAF wEHE, A ok, FHIEE Likert 53 H=(1H: ¥ 12A
ot 34 BEEolth, 53 wig- 2 th®E AR § w=Qld) SFQ10 R o] vlagh A
0gr 2 geEFE HolR SuAE Hwel 879, 559 2ol w, BiEE Hoju
SeAbe n=el 741, 5591 430tk RE WE MRS ol S v=el 494, 5
el U oR, AR A9E wojnA F& $RA W 667, TFA 2o o ¥
AT
AFZES wol A3 wEd A%, A FHste] B or, g At FHT Jx
o dsl mlFAR EFAL wwd A, Mz7ke] BAH Folat= vhehA ekl
F 1-7. 37V AbgF AR HEE 2 34 o=
LR =k W
"] =Ql Rl "] =Ql Rl "] =Ql Rl
e g ww g A% ww mg we ag SA#R me ag ww mg A%
CONCONNG IINC)) CONCONNG )INC)) COICONRGDINC))
AgolF o 87 750 52 788 0.334" 74 63.8 43 652 00347 49 426 24 364 0.680"
olle 29 250 14 212 42 362 23 34.8 66 57.4 42 63.6
s T 3.69£0.89 3.31£0.98 2.351%” 3.75+0.88 3.40£0.90 2.098% 3.69+£1.10 3.33+0.76 1.4207
At o) T 3.61+#0.94 3.58+0.75 0.210? 3.68+0.96 3.42+0.91 1.478% 3.65+0.96 3.46+0.93 0.791?
3 ot 3714093 3.73£084 U010 3684093 3632095 02017 3.65£1.00 358£0.72 0.273”

"Mean + SD, 1: strongly disagree, 2: disagree, 3: neither agree nor disagree, 4: agree, 5: strongly

V.2
x~ value,

It-value
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A==

2. A7 A E2

¥ 1-8. B71FE U3 FLE9) FYP=
v & =57 (N=162)

=5 (N=139) A5 (N=94)

Foe’ ST tvae FLET FHET tvale FLET FY=T t-value
A= A 7 3.46%1.02 3.36£1.00 1.239 3.02+0.94 3.11£1.01 -0.876 3.13£1.00 3.07£0.98 0.829
y 247 . .
o1 3.45%£1.00 3.3810.91 1.087 3.35%0.92 3.17£0.95 2.068 3.47£1.00 3.26£0.92 2542
JE
Fe=o 9ok ¥ 3614£0.98 343+1.01 2489 3484099 3.32£1.05 2415 3424092 3.2640.97 1.663
AR A €A
a7 3.7310.97 3.49£1.03 3.181" 3.52+1.02 3.36£1.00 1.852 3.69£1.01 3.51£1.11 1.644
= A
- otof 3} 3.27£1.18 3.32+1.01 -0.263 347+1.11 3.23+1.11 2133 2.92+1.20 2.80+1.08 0.645
PR
e s 3.4241.05 3.30£0.97 1.555 3.29+1.02 3.13£1.08 1.577 3.18%£1.07 3.09+£1.08 0.600
e A
gulgk ok 3.73+0.97 351£1.00 2.856° 3.70£1.01 3.61£0.96 0960 3.69+£1.02 3.50+1.06 1.848
Shek g 3.2511.20 3.42+1.05 -1.666 3.12+1.19 3.22+1.05 -0.835 3.18%1.15 3.32+1.08 -0.906
3ok ¥ 3.65+1.00 3514093 1720 3.55+0.95 3.57+£1.00 -0.165 3.53£1.10 3.53+0.95 -0.098
a2 9 A
zg a0 4 3.61£1.09 3.49£1.06 1.649 3.51£1.10 3.30£1.08 1.824 3.7240.87 3.47+£1.00 2.697"
[¢) [}
o]
e gl 3.63+0.98 3.45+1.03 2.305 3.60+0.96 3.44+0.98 2.096 3.56+1.06 3.48+1.12 0.893
__‘Z]_ [€) [€) [}
g Aoz
3.69£1.00 3.45£0.99 3.324° 3.49+0.99 3.34£0.97 1.627 3.33£1.13 3.40+1.01 -0.193

7Fs

T: Mean + SD, 1: strongly disagree, 2: disagree, 3: neither agree nor disagree, 4: agree, 5: strongly agree

*: p<0.05, **: p<0.01
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dIUBRIOd W]

Ql ”Low Priority" &50 2

[e) [e) S O.5 =
1A &5, v 2§ 20, & b, sk A= yEks.

iro=

1.60=

31.60=

.40

.30

Lo g -

.30

00 ~NO Ul = Wi+

= == O
o= O

T I T T
3.3E 3.40 1.45 3,60

Performance

P 1-2. &5 d3 IPA

long grain

not too sticky

should be soft

not be overcooked
should be sweet
contains less salt
delicate taste

degree of white

should be moist

easy to cook and eat
easy to handle and use
different sizes are available
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. @3 sk IPA

=
R

EE, AUAA 94

o

3T

o
o

PR gEozi g

rok

u} 7)4\,’ ‘t}eksl Afol=ze] I
st o]t} “Concentrate

H7] 8, ‘& gbolm, 3AEWHR] “Low Priority" ¥EHO2

& 20, eqEF A, 2o TRE E4EU

o7
350 o 11
o oq
o |10° 4
o5 B9z
E 3
= =
o .40
- oD
g
] o 6B
[y}
1 20—
o B
a1
.00 T | | T | ]
.10 .20 .30 .40 .60 .60
Performance

a3 1-3. 95 dg IPA

long grain

not too sticky

should be soft

mot be overcooked
should be sweet
contains less salt
delicate taste

degree of white

should be moist

easy 10 cook and eat
easy to handle and use
different sizes are available

00 ~NO Ul = Wi+

= == O
N = O
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g}, HFo] i3k IPA

el ¥ % $YE B4 A 2Y 40 GeiRn, Fawe FYR RE %
& 1) gEe xd w7] A, ARE W, AN A g, B

X7, EE3P ol o]= “Keep up the Good Work"%ojof sl d+o|t],

43 AR Ae
FQEE o} % 7F ol “Possible Overkill"e] 7}53h &0 <r}pokdl Alo]l=9o] L4 7}
o sk AR EAHAAL, TREE Fou YR W2 “Concentrate Here" &0 %
Y ZAA G R grem AT “Low Priority"?] 3ARERCE AEE 2
TR A, w) FR, B W RO ey
o Jo
Ta
1.60=
11
]
2 g
o]
- 3
= ]
= .40
= o 12
=
i
=
]
Mo 2.E0= o B - g
o 1
.00=
o 5
| T | T
£.90 3.00 1.E0 3.40
Ferformance

a9 1-4. A5 dig IPA

long grain

not too sticky

should be soft

mot be overcooked
should be sweet
contains less salt
delicate taste

degree of white

should be moist

easy 10 cook and eat
easy to handle and use
different sizes are available

00O Ol k&~ Wi+

= = = O
N = O
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v =7 ATbE Y] TR kst Ak
3T I~ = = O~ = = : 2 1= = S
& bS] AusAge A FoE 4 FYEE VFA Likert 58 HER BT F
O~ = = = = =] . =
ToE 9 Fdr ¥ vl Q3] 2polE K| $13l paired-samples t-testS A Al ST}
= = = o = & [e) = =
Wel vl 3FATe] folAst et Fue AuRe] AuAA o T Qow
O~ = o = = O
E}St O, p<0.001 oAl A<l Zfol& Euth
ey 4 = = = == e =
E 1-9. 37 A7 F AFAEE U FLEY FYE
¥ & ER Bk a5
TEE PR va TR PR a TR FAE L van
M s5Zx Y omE o zx Y owx oxx Y oum o zx Y g os5x ¢ omm z3x ©
A . 3%l 33910 336l 32840 29940 3040 31441 30040, 31840 31340, 209840, 29240,
Aol E57 1017 0519 1217 0265 02% 0219
= 04 80 o8 73 89 84 01 D0 97 D 9% 9%
Sk 345+ 35640, 33040, 32540, 31940 3640, 313W09 31440, 3614L 34240, 34240, 29640,
] -06% 089 27 Q057 080 21%
A = B 8 a 87 D0 7 3 80 00) 78 87 86
B e g)of 3674 35440, 347HL 320+l 35340 343+l 338l 31640 3414l 31340 326+ 29240,
_ 076 158 0518 1% 140 1638
g B % ot 00) % 00) 03] 91 00) % 00) 72
AUAA 37040, 37140, 36240, 3284 3544l 35840 34440, 32640, 380EL 34640 376HL 28840,
. 0056 185 029 09% 130 3608
oA & A B 87 % % % 8 97 91 03] 8 15 &%
3424l 35540, 336+ 32640, 358+L 348+l 3214 3214 285 350+ 27841 30040,
dolof g Q97 0F6 0498 -0 231 0787
18 % 01 % 7] 09 04 16 15 ® 15 98
ol ARG
3441 36040, 340HL 32040, 34141 32040, 318+ 319+ 32U 34240, 33041 296+
g dne -08% L1191 1056 Q04 ! ] 138
" % B m D0 05] D0 o7 0] o4 8 05} 09)
N
. 371 37140, 340 35240, 368t 3640 36540, 34740, 380HL 34340, 3524, 321,
Az gk 0083 063 08 1 1427 118
m % ® 91 00) % 91 91 11 e 01 10
} 324 3424, 334 34440, 3104l 333+l 308+ 32140, 3241 3540, 324 30840,
Sk Hw 0740 0561 -1 068 A% : 0556
21 m 11 8 15 15 o 97 09 B 0 9%
3674 38840, 35441 34040, 36740, 34540, 368 344 354 346+ 35741 33840,
ZZ3)oF 3 0543 083 1215 121 0%6 0761
® 8 B 73 % D0 00) 01 19 18 00) 97
z 999 371 35240, 340 34840, 354 361l 33041 34040, 370 34640, 3524 33840,
0997 04 037 0497 156 065
g g 13 ! 19 79 09 7] o D0 87 8 o7 77
U] H 37140, 3504 34641, 34240, 36641 35240, 33741 35140, 3574 33340, 34141 34640,
= 118 0238 : 0716 ) Tt 079 -01%
EOAE S 9 o 10 % 05} 76 05} 83 11 8 24 98
2 vkt 3674L 37940, 34541, 34440, 34141 35740, _ 33140, 32640, 3B 33340, 3224 36340,
_ T 001 0815 025 17 -165
Aol 7Fs (6 8 ® 86 8 % % 16 97 % 88

t: Mean + SD, 1:

strongly disagree, 2: disagree,

3: neither agree nor disagree, 4: agree, S5: strongly agree
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(1) As
w Aol ARERE o] FTES 2, B, e, v, o388, dEH, ok, 4
g 8FS AHESkalth

Q) gt 9 AE
P
TR

AOAC Hel o3 SA&Ath M= A4 4 e, 0] 1 en9 cellol] Yol =7
(CR-300, Minolta, Japan)E ©]-83}c] 53] HbE SA S Hg4hS o] 851tk A=+ Hunter scale
9] L#k(Lightness), ak(+Redness, -greenness), b#k(+Yellowness, -blueness) &= YERAITE 3E

AW 7H(White standard plate)< L: 96.86, a: -0.07, b: 2.02 it}

MN

(3) RVAZ 5}=4

3 E AEHE=SA7](Rapid Visco Analyzer, Model S4A, Newport Scientific Pty. Ltd,
Australia)E ©

%
Oft
o
£
|\
ol
Oft
o
A
i)
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(1) 2o F5E R 2 A

ETH FESHS 43 A9 Ju, AsR, o, 3FW, FAH 7} 1318 ~ 14.36% =
el or, dEWTT 11.64%% 7HS @A el 3397 14.80% = 7 A YER

Aol M= EFFo upel & Zol7f YERbA] gigkor| Lt 3w el dEWIE = Ur
Ebth b3S $EH ) 3418 b 2o S Ha, dEHIL 2452 P WGe kS e
Wt
AN .

Hunter Color Value

& F5(%)
L a b
23 14.80 99.1740.67 -0.55+0.03 3.25+0.22
i 13.42 97.49+1.54 -0.37+0.11 3.4140.34
&3 13.86 97.88+0.09 -0.48+0.01 3.11+0.01
thr] 13.29 97.49+0.13 -0.44+0.01 3.2940.03
SFEH 13.18 97.9140.09 -0.494+0.01 3.04£0.02
& 1 11.64 98.06+0.28 -0.15+0.02 2.45+0.07
39 13.78 97.50+0.39 -0.3310.02 3.154+0.04
= e 14.36 97.91+0.56 -0.22+0.01 3.2540.09

= 68 ~ 70Tl Z37F AlzkEQlar, vrH 66T, &M 71.75TolA =3h7F Al&tE = Ae
= yeheth AES42 FAw ek g E ALl oE %‘6‘01]/\1 = 2ol 7k vERA] St
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¥ 1-11. RVAE o] &3 #o] FF4H 3354

Viscosity(c
= Pasting temp y(ep)
() Peak 1 Trough Final Visc Breakdown setback
3 69.45 4659 2746 4491 1913 1745
g 70.10 4258 2775 4675 1483 1900
253 68.45 4206 2416 4077 1790 1661
[=Rlhcd 66.00 4227 2356 3911 1871 1555
FEH 68.45 4336 2478 4044 1858 1566
dEH 71.75 4062 2402 3905 1660 1503
FA4H 68.50 3130 1853 3250 1277 1397
= 70.20 3522 1861 3367 1661 1506
1o 3300 100
% [om 3000 - %5 Lo
-9 2700 - 0
=] - 800
3 2401 - &
) O-?UU 2100 - a0 5 i
3: _?SE-EUUE: EEwuu- '759-5005
£ ndl ||E 0
g i Bl|21sm- 5 i
b -5 EFI0GE| |4 - g5 2090
= 1200 - / &
- Al | - 6l
- 400 - / - 400
o5 / o5
% - 300 00 |— B L300
-5 Lo o | s Lo
U ] ] ] | | | | | 1 | U ] ] ] ] ] ] ] ] ] ] ] ]
01 5 6 7 & 9 10 11 12 13 14 ot 2 3 4 5 6 7 8 9 1011 12 13 14
Time: (Min) Time: (Min)
Tk chd

a3 15 O 9} 331 e RVAZSIEA
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o

_EH
iz
-

2 AW} ofapA] flo] = A

Ayel

11

w7k A

or O
w =

7heol vrERLEA]

L — 1

-
mo—

=7V (g H,O/g dry matter),

=]
RN

e

o))
=

1
s

1714 m

2] A1 ZF(min)©] T},

T

(g H,O/min), t

(g H,0/g dry matter), k&

THEE AA 500 g0 BHS THEFwwel Tt 1.2 ~ L5 7A] 7

€}
=

}

Al 5ol A

o,

r

}_O

bol A2 g

S

fife)
jant

s

op

ol

_ZU
&
N

TP

B!

—_
fife)

i

el
e

(CR-1052G, Cuckoo)S A&

=(W)

B(w)

7+ (wiw)

600
650
700
750

500
500
500
500

1.24)
1.39)
1.44)
1.59)
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(3) 2nte] A

Ankol ML= ALZZ(CR-300, Minolta, Japan)E ©]-83}o] Lzk(lightness), a#k((+)redness/
(-)greenness) 2 bgk((+)yellowness/ (-)blueness)= =3I ojw] RAAS] L, a ¥ bat> 2H7}
99.48, -0.06, -0.17°] A},

(@) Ae) 247}

Antol Bz EAS H7FSH7| 98] Texture Analyzer(TA-XT, Stable Microsystem, UK)E
AF-8-3Fo] texture profile analysis(TPA)E A A|SFSITE 7 A= EHlE AMAIEE texture
analyzer plate ool %31, Bourne o] WS Hasle] HAAIEATE 54 S Pre-test speed
3.0 mm/sec, Test speed 2.0 mm/sec, Post-test speed 2.0 mm/sec, Distance 30% strain ©]$]3l,

25mm cylinder probeE AFE3}3I T}

o] = | ARl =43 W, AR Fo] A Sl T
o agS AN $ AR FdH SA4S xdsks HARITY] AolE WEs] IAAI7IaL 1
B7F RS GRsiA AT FE T s A H) o] Fojd 5 =S Sl
B s olele] WA E, &71e Ak, Mo A, Wtte] A, AASA, A=, @84,
A B FAAEY drdaket WA, o, Bt 22, AAFR] VEEee] AHAR S
STk AREE A of & AR tide] S, 9 0 tids] AEhE ol&sk] SAsIH
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o
X
2
=)
i
i)
o,
-
Mo
oo
4
e
oty

0.4

St P — — — ———
2 ;
/

0.2

£

YO

015
o xy
=

01

my- my(g H-Ofg dry matter)

0.05

I:I T T T T T T T T T T T 1

5 10 15 20 25 30 35 40 45 50 55 &0

Time(min)

AAZE 20CAA o] FAAA R e FEFE FEETE Al A= a2yl 59k gk A
2 308 F FEEYd =gdlon, o 0.364(g H.O/g dry matter), FHH= 0.374(g
H,O/g dry matter)= UEFRE

27] FEFSE T 0.117(z HaOlg dry matter), 59 0.213(g H,O/g dry matter)s U}E}
U FA ] FREFSET WE S Bt

(2) Fukell ALgH & F9 573

o] AbgE o] FAE SH43 AE F 139 YERNATE Ao F9E Ao
uet b9, FAEE, A, EEHI e o2 2 FEdd vk = 9 60.40, Hhet
7] 25.83, ¥4 EY 12,0302 L}E‘r‘;}*i, FAME SAH 93.60, A7) 3.60, EAAAH 1772

AAH A2} 7] A vl 8 ¢ g9
= Eas 60.40 25.83 12.03 1.27 0.57
F4H 93.60 3.60 1.77 0.97 0.00




g

rok

T3 2o R FHuk T wlo] RS A= F 149 2o ke Fe- %
710 58.20%% eI 7ol wet 1.15 ~ 1.77%% Z7belga, == 27]9 60.80%%
UEbaL Tkl wel gedor Frbste] bk 1sHld W 67.05% % UERE T E5E

FREFES w0, FYNL 0 ek

fl
|\

E 114, A5 o2} Az A SRS

Water/Rice(w/w)
1.244 1.3u) 1.44) 1.544
=R 58.20+0.97° 59.31+0.92° 61.08+0.04* 62.13+1.05%
FAH 60.80+0.51¢ 62.9340.92° 65.59+0.67° 67.05+0.55"

(4) 2ol A= st

v ol whel Az Agke] MuwistE ¥ o159 JeEhpITh b= e 128 )
Lt 77.62, agk -2.29, bt 4.28% YEIRIL, 7hpwFo]l Frheke] whet Lk bgko] fHAskE A
s o 7R mE folF Aol vERA itk FAWE vk 129 W L
%k 75.38, agl -2.10, bk 2.81% UERLIL, 7hgEFo] Frkghel whet Lgkeo] wmobAal, bake A

she A% Btk

¥ 1-15. 2yre] A3

Hunter color value

Water/Rice(w/w)
L a b

1.24) 77.62+0.70° -2.2940.10° 4.28+0.61°
" 1.31} 76.26+0.90" -2.29+0.09" 4.01+0.19*
s 1.44H 78.12+1.13° 2.2040.11° 3.604+0.31°
i 1.54] 76.58+2.60" -2.24+0.12° 3.84+1.04%
N 1.24) 75.38+1.92° -2.10+0.09" 2.81+1.10°
: 1.34] 76.36+1.33% -2.09+0.10" 2.55+0.32°
t; .49 76.5542.99% 2.0240.15° 2.30+1.18"

1.54] 78.36x1.61° -2.08+0.13" 1.98+0.20°




(5) kel =23t

Az AWke] Hardness, Adhesiveness, Springiness, Cohesiveness, Gumminess, Chewiness®] 54

H3lE 19 69 YEFH AT Hardnessd
= ek,

Nagpel FBFE

chist FPME mwsta e

239l

= =2 0] S S OLO]—
ZFE| 2 dA-sE o] YEhbA] &Eda
St SE-O- o
whet Ak Ads Blth
900 -
0
800 -
700 + -40 -
- 600 - n
B so0 - i
5 400 £
E —$— CRARE é’ 4120 -
Al —.—x;ﬂm
T o
200 - -160 -
100 -
-200 -
a T T 1
1.2 13 14 15
Water/Rice{w/w)
Hardness
1 - 0.84
082
0.98 -
0.8
096 - w 078
] @
¢ pgg - g 076
=) 2
= =]
£ 092 - —~—cppr g o7s
a = 8 a2
08 - ey )
0.7
0.88 -
068
0.86 : : 0.66
12 13 14 1.5
Water/Rice(w/w)
Springiness
700 700
800 600
500 500
2 400 | g 400
: :
£ 300 - —— CEAH i 300
200 - W= 200
100 - 100
0 ; : ) 0
12 13 14 15

Water/Rice(w/w)

Gumminess

, Spinginesst 7Fr&Fo]l 7t

, Gumminess?} Chewiness+= 7}50] S7}1gHo

thisl FRME el FAREE we
9 TRk e

S H 3t} Adhesivenessi=

= Z713F% T}, Cohesiveness=

——Chg
ey
1.2 i3 14 D
‘Water/Rice(w/w)
Adhesiveness
== Cpiy
-y
1.2 1.3 14 B
Water/Rice(w/w)
Cohesiveness
—$Chaty
—— =
12 13 14 15

Water/Rice(w/w)

Chewiness

Y 17, gl wet Az wvte] 27 W
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(6) 2yte] BEEA
Azt Aol 2AZEALS ¥ 163 Foh oo A9 AHSA, A=, €A, $HA
9 Bz o] gGrlo| A shggFe] FUkgte| weEl st A4S BYon, AASAY S04
< o] 78 YERS T, AW = TgFo] SUbske] uhet 7h dEo] S H 7l A A4
= 7 B o Fold ol LERA] gkt
¥ 1-16. 7t w2l Az Aytel #5d EXHEID
. Z2 7t
WaterRicewi) 1084 A% ged oA wAy
9 1.24) 4.50° 5.13° 6.00" 6.13% 5.00°
N 1.39) 3.38° 5.75° 6.63" 6.13% 4.75"
H: 1.49) 3.50 425" 5.88% 6.63" 5.00°
154 2.75° 4.13° 4.50° 5.00b 6.00°
N 1.24 3.50° 5.38° 6.75 6.75" 6.13°
ES
4 1.34 4.00° 5.50° 6.25° 6.38" 6.50°
H‘; 1.44) 3.25° 4.88" 6.63" 6.25° 5.75°
154 2.88° 4.00° 5.75° 6.25° 7.38°
sxy Sz FLOT: Nz
234 GEE 234 ey
=104 1 s 148 —T 15y —— 106 1 s 148 —" 158
SRR 4

a9 18 FFE AW #SHEAD
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A Z3E Ate] g o uk EALS % 173 Zu gk e Ao A9 g o9 WA
T, w719 AR, Ao w=dA]E 9 yiuko]l Aol Hulold s whE o4 zolz) o
EubA] ekl whe] @A T = vk E AFE3 yho] = yEeltow, winke] Ar= F3
HE A& oA =4 el
¥ 1-17. 7}l w2 Az Avte) #A54 EX4E, 9#, 5

3, 9, 5t
Water/Rice(w/w) Hl o] 9] 9] 4710 A PRI PSS whure] e
R - (=TA L)

1.2u) 2.63" 6.50° 4.25° 5.63°
N 1.34) 2.63" 5.38" 4.50° 5.50°
% 1.4%) 2.63% 6.38% 3.50° 5.75%

1.54) 3.13° 5.38" 4.88° 5.88°
N 1.24) 2.38" 6.50° 2.88" 6.75°
: 1.3u) 2.75° 6.75° 2.88° 6.88"
t; 1.44) 2.50° 7.38° 3.13° 7.00°

1.54) 2.13" 6.88" 2.88" 6.75°

2ol2lel HMEE

¥ P E << %, »— g7l ¥E

MolzE

—4—18) 1 3H) 148 —15H)

chabe]

9

y

5

e .
1-9;979-5-4%"" —? — 87l0| Y=

MolzE

—4—28] —1 34 148 —*15H)

ox!

H

= %
T

I 19, FFE A% #FEAHE 9F, D
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s o
Q1 FA AN el 14 W A1 =)

el el 49 ZF R A7)
F o128l W @AY, 9, gk, 22

E 118, 7HESol B3 Az e B5d S4EwE £

EUEY

WaerRiceW™) ol 21 omol 8@ wolmm™ oo BUAT
= = ==
1.20) 6.63" 6.50® 6.50° 538" 5.63
A} 1.34H 6.25° 5.75% 6.00° 5.75° 6.00°°
;% 1.49) 6.63" 7.50° 6.88° 6.88" 7.38°
1.5%) 5.88° 5.00 5.75° 5.25° 538"
N 1.29) 7.00° 6.88" 6.88" 638" 6.50°
f: 1.3%) 6.75" 6.13" 6.25" 6.38" 6.50°
1; 140 6.50° 6.88° 6.63" 6.13° 6.25"
1.5%) 7.50° 6.88" 6.88" 5.25° 5.75°

HeEHUER el EE HeEHUER 5 9| fte| BE
=LHEE %o B2 zHZo §Y %o B2
=108 By 144~ 15H] —+qadf g ah) 144~ 15H]

BPNRES 4

a9 1-10. FFE A BN F2)
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k-C-Frozen rice, “d74%:C-Cold
WA () 2+ 35 Y N-Frozen rice, 3"

s

1
R

S

F e A 7159 (CR-1052G, Cuckoo)S ©] 83} om,

ahe

23!

rice)}

Al B

NC(N-Cold rice)
CF(C-Frozen rice)
CC(C-Cold rice)

4T YA -18C Wso] B sk,
NF(N-Frozen rice)

1

i

shetut.

Al
T
o

B

ol
Mo %o Lo o
AR

Ag T

=

R

A}&}
A A4 1A (RE-C400, Samsung)ll A 2

ato] Al 3

S

T

-

G|

XF

==

H

jol
<

N
==
=]

4r
b

%_O
8719 9 g ol Abg

&

S

(¢}

AED
A%

<
T

1

-

EEEa
I}

]

b

At

=]
RN

WANEN-Cold rice) .2 &

0

1

E 1-19. A HFF L AP e o}
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Wi gagto] RIS AOAC Hol| 93 =Asea, MEE AT A(CR-300, Minolta,
Japan)E ©]-&3}o] Lzk(lightness), agk((+)redness/ (-)greenness) % bak((+)yellowness/ (-)blueness)=
A8t olw RG] L, a X bk 77t 99.48, -0.06, -0.17¢] Tk,

(3) W =A%

Ws-ggtel gz EAS HI7Es7] 913Fe] Texture Analyzer(TA-XT, Stable Microsystem,
UK)E AF83l9] texture profile analysis(TPA)E AAISHATE 72 AHgFE =2 FHlE A EE
texture analyzer plate 5 531, Bourne ¢ WH S Fasle] ARG Th 54 2712 Pre-test
speed 3.0 mm/sec, Test speed 2.0 mm/sec, Post-test speed 2.0 mm/sec, Distance 30% strain ©] 33l
25mm cylinder probeE AFE3}3I T}

1) FEFF 2 A%
QEgel A% sY % G Aol SEEd 2 ARE ® 200] eI 58
=g}
o H

gl Aol mE Aol WA AH(CF, C-0)9 Rl A HEst 3
I RS Bkl S W WS A E(N-F, C-F)o o] A Y

Aol Lgke WA RE(N-C, C-C) Btt YEWAIE(N-F, C-F)7} =7 WERaL, bit> o
o] ANl 7R Al vEbsth Aol mhE Zbol= WEREA] @ kTE(P<0.05)

¥ 1-20. 353 FEEF € A%

Hunter Color Value

Sample” (%)
L a b
NF 59.88 77.44+1.91° -2.1440.19* 2.66+0.96°
NC 55.29 74.60+£2.07* -2.18+0.12? 3.61+0.33°
CF 61.67 76.31+1.29% -2.07+0.19* 3.4140.93°
cC 56.98 74.93+2.20° -2.04+0.18% 2.92+0.40°

D AZ 5T ¥ Ataw A=

NF : 2=+ 5, NC: thzEz7 9%, CF : 97 F AR deow, cC: ¥4 5 A3 3yt

@) 247
W yagnte]l A% 59 = 73t A5 A7 EAAS 1 219 YERARIY. Hardnesst= Y8

AR Yew A7 9A JEigeH, AHEgE e AlRe] ARV WA ARSI
Adhesivenesst= A 2|77} A 2AFE QS H, Springinesse Al&ol wWE {24 zfo|7} YEREHA]
92Xk}, Cohesiveness, Gumminess®} Chewinessi= A 2] W Hol| w2 x}o]7} YERYA] 2T} (P<0.05)
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Wty Wesyt A5 5 ¥alskdS WA A& 9] Hardness, Adhesiveness, Cohesiveness,

Gumminess 2 Chewiness®] #tE°] =4 YE%T

® 121 ¥5-33Ee 223 54

Texture properties

Sample” . . . . .
Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
NF 573.73 -110.96* 0.97° 0.81° 466.15" 450.38"
NC 729.34° -138.14° 0.97% 0.87° 633.08" 616.58"
CF 622.15" ~94.68" 0.96 0.79" 490.01° 472.68"
CC 712.51% -137.57" 0.97° 0.87° 621.05° 602.81°

DA% e F AtEe A=

NF @ thE7 ¥ed, NC: iy 3, CF - ¥ § A4 eyt cC: 37 § A3 Wt

£ 121 Aol dvf S Iz

ol /A 5 - }
SE 2} 3] EAANA Q ak
(Zﬂ}_/\]-) X3 S ZH /7‘1‘1] SR
ClzZ A el/
A ok 2 wen | WE- g 450g
(ZFa el 22 eln])
Clz A el/
A Ly - Zogsl 450g
(ZFa el 22 eln])
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CJ= g At/
Rt He- Eeoga 450g
3z qln])
ERACEVE/ B
<1 7]"ﬁ‘£ N -l S 250g
(@—%%Oglg_}_fg—%l?‘) o7]_ Eﬁl_ieﬂ_
ERACE)7FS/ -
1 7]"15‘4 a L)) 250g
(%\1—%%%%}_?}%?‘) o7]_ EF/]_EEE
A/
27 Evo)- Felzzga
3 oul 1 230g
e gle- FEjxagd
(Kb
Ego]- Zgz=34d
s o 230g
=- E‘ﬂii‘égﬂ
W -Zg =z
\ (E. o) H]—_,Q_7 %‘%‘i}ZOOg
1‘“::‘:’!“;'.';:“;:1‘— e -8 PP
=¥ -Z2 o L90s
‘ (B 2= o
A& ) %320g
W -Ee el
(& E-87D)
e 320g
-Zgjo g
(& -e =)
A A A el E/ U -Egjz=2dd
WA B o FS-87) -
(;:ﬂoé/_\_}%_) TTE H _% 0“%@ g
(g -e =)
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AR A o] mhE / B B R

o Honl_Q

JVE-R-R-R) wow (Fra=w-87D) 0754
(AL 255 e A=Kl
&R =A)
L AlF ] AEo] SeE Tt

HsAdAe F=AFATd A 208S Ao R AN FrtERoRE St TS
TG A, 2AZEe] 7SR EA), B Tk, AR Q VEEE FACE 9f FH e
= Zleow el el mel A Al vl B, $eteldled Fe WRle®
zEstgon, 2N T 7HA 48] dAS VF=S AHea I A5 Hb A A

NEEE I

F 122, 28 ¥ 02 FEEA - ARHAAAE
Samples1>
A B C D E
Incense 6.00£1.20 6.25+0.89 6.50£0.93 6.00£1.20 7.00+0.93
Flovor 6.13£0.99 6.751£0.71 6.13£0.99 4.88+1.81 6.50+0.53
Appearanc
6.13+1.25 6.13£0.99 6.25+£0.71 5.88+0.83 6.88+0.83
e
Texture 5.63£1.19 6.631£0.92 6.38+£1.30 5.38£0.92 5.63+1.06
Overall 6.2511.04 6.381£1.06 5.75+0.71 5.13x£1.25 5.2510.46
Microwave ovens - 4min hiting

" Samples: A- CIZ#A]¢k B-

51
=T

ACE)7HS, C- 54, D- A4 Hl &AL, E- AAAelvE
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]
-.-A)\|.
HEHE ¢ , ot

] BAH
=ir=cA
\i ==p A}
A}

ZEY o
I 1-12. 28 Bl wE BS54 - AAEJIAAE

AR Q1A &
2O At H
ghow 7 WA Fe
M EE s HEA %
| BAR A= 7

depze] Heg7t Al BARS] AE 7 7F ARkl Well A 6.38+1.064% S
gu% AALe] AT 7F ARl Wl A 6.25+1.04
= Ao 2= BALY AHET7) 6.6320.92%
TAGH TAA dZRy &I|EF 0w

< B37HE YEddH

E 123 22 ] mE P55 - FeoldAe
Samples1>
A B C D E
Incense 6.88%+0.83 5.50x1.07 6.13+0.99 5.75%+1.39 6.50%x1.41
Flovor 7.00x0.75 5.75%+0.89 6.381£1.06 5.25%1.16 7.38%+0.52
Appearan
7.00x0.76 6.50%+0.93 6.50£0.93 6.13+0.64 6.38%+0.74
ce
Texture 7.13+0.64 6.13%+0.99 7.00x0.76 5.25%1.16 7.50%£0.53
Overall 7.25+0.46 5.63x0.52 6.63x0.74 5.50%+0.93 6.88%+0.83
Frying Pan - 4min hiting
U Samples : A- CIZH A, B-Z2FA(L)7HS, C- 54, D- A B 25, E- AAA v E
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TF/QFT(F)
Wy FAhA - /955 FFNA A xzH]
g -
( Panda OYSTER ° FOE= FAA
SAUCE)
AEo 7 F
Shar/ A ARA(F) /350 jL- m? 0% 2 7}
%og Zé% EPYN 5 58 TE=E 7#%
A &
o|nlE
_ AALA|E 0 7
Sl /o] ul E () H/370g 22
TE =
28.25%%Hrd Al
E 125 FEw 8 ane AEH 54
Samples"
F G H I
Incense 6.784+0.23" 5.47+1.14° 6.23+0.74% 6.75+1.33"
Flovor 7.354+0.38% 5.65+0.65° 6.18+1.03° 7.24+1.15°
Saturation 7.00£0.89" 6.44+0.88" 7.500.84" 6.13+0.23°
Overall 8.5620.26" 5.6540.25° 7.61£0.32% 7.5040.78

USamples : F - ¥¥ FA2 G- TF A9 Fhx,

H- 33k A4 =42, 1- onE a4

. -l
) o

J BAF

*C)\[‘

*D‘J\l‘

-"-E)\"

O 114 BeN & 20 B 54
CF - g8 #2226 - FF A #4220 H- A Y F42, 1 - oulE #4ha




H| 3] 6.78+£0.239] Zto

4?4?7} o2 A2l
Ao 2 856+0.26 #= YEMNO] T AT

5§ 2o BEH 54

B 8
2 ook Aol e Fol by Egte
of Hll JbY Ee g UEhAT £ R 22F A
&g vehlel WehE Az A 220 W Wehwe) BEEYS ok /1%e nA Ao
& AlmErh

7. Azl W AbE e RAE 47

1] 100%(E 7198%, 55 wtA}

7h AP AR
depzo] g Be Ar|e 49 Nu)E ALgsgion, FAakd
A2%), TR(HAA ), doldn| (A sdd 523, AAFAN|(F A ohE AL AL
g% B 25 Zyitoln -18C FEWES 8 AlFd A AlgEH T g Auss]|=
o] g3lo] EA F 124]7F o] WEAIAY
v Aeas gl g
(7 711]) 500gS A F 60C =l 4053 A F 3087 A T 1087 B 5o WS
sttt et E s 4T 17.5g, MH 8.5g, A& 2.5g, HE 1.7g, AAYH 23g& =F &5
ol who] Zhzbe] wighv] &2 FARE T 1087 /S & gk

flo] =t

B3 Fejol

g 8
(1) e 2 AxEA
E 1-26. HFe] AVEA (49 g
Moisture . Moisture .
content(w/w) Rice(g) Water(g) content(w/w) Rice(g) Water(g)
Steepingl) 500 0 Steeping* 500 0
. .2
Rice x1 500 so0 ~ Graim rice x1 500 500
x1.2 500 600 x1.2 500 600
Y60°C water 30min Soaking, Steamer 60min Increased
)Grain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix
ol w2 FHuk 21e dAHs] 98]

T 7HA FHE Alx skgled, T
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¥ 1-27. A5 wd (¢ o)

*Stuff Ham Cé‘ri:::t“ Squid Lobster Cheongju Clam Mushroom Corn Onion carrots PimentoBurdock Broccoli Sugar Salt Oil ButterPepper
A 70 30 30 40 40 30 10 30 25 25 3515 1
B 40 30 20 40 40 40 30 25 25 5 1
C 70 30 30 40 40 30 10 30 25 25 3515 1

*Stuff : A-31okA)] B-s| & C-BrlSAr

5=0/7]
(10min)

B #-180)

a3 15 I5Y AZFTA
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[ Hi3-45) | AxIGo=) W 2/ Hz0s)

‘m

2=
~ (OFxH, 8H&)
27]

MECHET| "( M & 05x05em) "( F 2H3E0E) H o X| 7| »

& MoR A BER, AF 53 g A

&3t

A 27| (Color and color difference meter, CR-300, Minolta, Japan)E ©]-&

CIE L(lighness), a(redness), b(yellowness)#k= 33] HbE =73}l

sto] WHebS 3g F ko] 105C dry ovenoll A 12A]Fo] 3 &

FFS AO0.A.CH(1990)°0 +

(th =43 54
Texture Analyzer(TA, XT-RA Dimension V3.7A, Svy Micro Systems)< ©]-83}o] U3}
st

%27}

2ol 5435 Atk. A7 2.0 cn® plungerE A8l force and time mode®l| 4] two biteZ =7

a1, o]lw| plunger] strain 60%, test speed 1.7 mm/sec, per-test speed 5.0 mm/sec, post-test
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speed 10.0 mm/sec®] AT}

@ B4
TSP FFAEATY A 208 RFOoR NS FAFRoRE e /%
E (@ A7), 247 NEEEEA), R VEE, ANHA NEEE SR 08 Hu

& Vwe® sl

n%

il
i)
I
o,
2

BN
N
)2
s
o
filo
o
%
2
BN
ol
T
%e,
L
ny
ol
-3
k=)
|t
i<}
i)
[k
lo,
by
e
=
i
BN
N
oy
o

® 128 AZEY 2 SM5F] mE A

Moistur
Samples cont(;r?tt(uwfw) L a b

Steeping” 72.0+0.3° -1.6£0.0° 9.240.0°
rice X1 74.0%1.4¢ -0.440.6° 9.0+0.3"
x1.2 78.440.1° -1.540.0° 5.7+0.1°
Crain rice? Steeping" 41.2+0.2 10.6+0.0 7.4%0.0°
X1 41.840.3° 9.5+0.0° 13.0+0.1°
x<1.2 40.940.1° 9.440.0° 7.640.2°

Y60°C water 30min Soaking, Steamer 60min Increased
?Grain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix

Az Z AT 7ol did M el 2 Wulo] gt Lk 72.0~784% BRSO
R L%kL 40.9~41.85 St YERSH. Wv e A =9 AVbge] soldaE Lite]l <
7bebal bak Aashglon, g=re] A 1 M7 M=rF 7P A HER
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E 129, Az 2 SleF] me FE

Percentage of the

Samples Cooking Vessel nerease Moisture(%)
Steamer Steepingl> 41.23+1.08

rice Rice cooker 1:1 57.21+1.73
Rice cooker 1:1.2 58.05x0.55

L Steamer Steeping1> 41.25+1.44
Grain rice Rice cooker 1:1 55.3820.67
Rice cooker 1:1.2 57.38+£0.97

Y60°C water 30min Soaking, Steamer 60min Increased

?Grain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix

A71e] W AlxE Al o] 4123~41.25%2 SHA yEblen] wujel fhap B wkE A %9
1:1.29] 7hpsF HlEe] o] vE RlERu =4 vehdlley, ZhesE 128 Ao s Hed
ol Al yrere] BAXE @Ate] Uit Wehe] wR Alzdgel ¥4 ser.

E 1-30. A=Y 2 bl e 233 54
Samples" Hardness(g) Adhesiveness Cohesiveness
A 1462.5 0.1 0.75
B 1880.93 3.01 0.71
C 645.53 -1.02 0.8
D 923.38 2.19 0.76
E 584.27 -1.12 0.84
F 812.12 1.92 0.79

YSamples : AW 1] B FH= C-1:1M1], D-1:1%=, E-1:1.29 1], F-1:1.2% 3
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Hardness

A-QWua]), B FA3E C-1:197], D-1:173F, E-1:1.291], F-1:1.28 3

1000 4
B Hardness
. l l l
A B C D E F

a3 1-17. AlFEY 2 7154l w2 Hardness

A% SAAI L1vEe] Wr7t 64553 g & WER 7HY A2 ghe] AEE e,

=

2.3 ui

Adhesiveness 1A 1:1¥]&9] #Wiu|7} 102 g ] 7F W& g YEUS RA7|E ARSEE W

n), zo] 188093 g ©® 7P =& S Yehhith

b

E 131 AZYH 9 JteZddd B2 @5 F7H )

Sample coxg;st?g/ew) Appearance Incense Flavor Texture Overall
Steeping” 5.240.6" 6.2+0.8° 4.8+0.8" 3.8£0.6" 4.3£0.5"

rice x1 6.3%1.0° 6.7£1.0° 6.0£1.0° 6.3£1.0° 6.8+0.6"
x1.2 6.3%1.0° 6.7£1.0° 6.0£1.0° 6.3£1.0° 6.5£0.5°

Y60°C water 30min Soaking, Steamer 60min Increased
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HH Dl e |
/ = e
| 1)
L =it 1| 1 24
ZHL o

welel e ezl A% AR AN Ael vk b ke W depon w1

W, 12w) AP TR g, @ W, 2AzA MUE Aolzt glglont 1w AglelA kel

b R4
ol 6.8+0.6%2 A WERRlo™ oAl HoA 1.28) A Wde] A= EgoR 14
8] TF7F 6.5£0.53t 0.2 7FE =4 UEbgoh
F 1-32. Az 2 ke e #5 JrhE=S)
Sample Moisture Appearance Incense Flavor Texture Overall
p content(w/w) pp
Steepingl) 5.2+1.2 6.3£1.0 4.3+1.0 3.6x£1.2 4.0+1.1
Grain x1 6.5+£0.5 5.8£1.0 6.0+£0.6 6.2+0.8 6.8+1.2
rice
x1.2 5.7£0.5 6.0£1.3 5.8%£1.0 6.7£1.6 6.3£1.6
ol
g
Her 2
o
I 1
=—ir=Z3 1 2H|

¥ 1-19. 7kl e A #saHzE)
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2
)
rol

= Wk A% st AR BIE Fud AT b e W5E
deon e 1, 120 AYTE o)w, & W, A HrhE Aelst glglont Aur
Hel AsraA 1) Aeld Aol T 684122 1Y e ke eIl 129 el Al
& BT AR A RS YA wde] Fu) §A7F YEo] Wehzme) A= A AgeA @

H

gow, ez Az Al 18 7k AT Aol A ehsith dhaE gl

==

8. +EALY AR AYYz FPulE

)

of Huk o] 74 Webx AzFAo] st

3 & =
i gese] qwje] MRS Vo R FARE Edetel A5 ool Ao A=

¥ 1-33. B2AE9] wigu)d w2 AE©2:8)

Sample Formulations L a b
Vegetables Ham(2:8) 73.3%£0.1 -1.0£0.0 10.1£0.1
rice Seafood(2:8) 70.5%£0.4 -1.0£0.0 12.0£0.8
Chicken Breast(2:8) 74.4%0.1 -1.5%0.0 8.8+0.0
Vegetables Ham(2:8) 42.7+0.4 8.3+1.2 9.24+0.5
Grain rice" Seafood(2:8) 44.7%0.8 7.912.9 8.8+£3.5
Chicken Breast(2:8) 40.9%+0.2 9.9£0.1 8.6£0.0

?Grain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix

X 1-34. AR alg|dd @& MEG3:7)

Sample Formulations L a b
Vegetables Ham(3:7) 74.0£1.4 -0.31£0.4 9.81£0.3
rice Seafood((3:7) 73.5+1.0 -1.1£0.4 9.4£0.7
Chicken Breast(3:7) 73.6+0.9 -1.3+0.2 10.5%0.8
Vegetables Ham(3:7) 42.5+1.9 12.31£0.5 7.9+0.5
Grain rice” Seafood((3:7) 41.8%£0.0 9.540.0 13.0£0.0
Chicken Breast(3:7) 41.8+0.7 17.4+1.4 12.6x0.5

)Grain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix
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FAE wgyle wE wuje] A% A3 Lt 70.5 ~ 7442 YERgow, f=re] Lk
409 ~ 4472 SA YERY AAF o2 371 Fo] 2:8¥]EHT =4 Ugow, bk A9 A
2:8°] &1t} 3:78]&0] A Yo

¥ 1-35. F-A 59 uiddv)d o2 F=E2:8)

Sample Formulations Moisture(%)
Vegetables Ham(2:8) 54.28+3.92
rice Seafood(2:8) 56.11+0.70
Chicken Breast(2:8) 53.88+1.44
Vegetables Ham(2:8) 52.94+1.84
Grain rice” Seafood(2:8) 52.31+1.32
Chicken Breast(2:8) 52.88+1.12
YGrain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix
¥ 1-36. RAE] wFgn)d] B2 F237)
Sample Formulations Moisture(%)
Vegetables Ham(3:7) 56.40+1.46
rice Seafood((3:7) 57.311£0.46
Chicken Breast(3:7) 53.27+1.00
Vegetables Ham(3:7) 52.42+1.27
Grain rice?’ Seafood((3:7) 54.38+1.73
Chicken Breast(3:7) 53.99+1.00

?Grain rice- Rice(70%), Brown rice, Black rice, red rice(10%) Mix

T 574 A 28¥]Fol A win7E R T Rl 53.88~56.11% Al UEFROH, 3.78] &
Al B 7 e B o] 22 g YERIY A o= 3:79] vlgo] 2:.8Wla T

o] 7 7= o] wigA] 370 & o] el wWol AU

M 12
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M s R kA BAES el ulge] 379 Ael Tl we HFE HEnhYlen,

dEshs Ao® vehgon,
A 5% A% Q. ok AL T A T-HEE AT 2o il w5gt
A wuin 3o AEESE ERom, A% FARE 372 WEE Dok AT} 687
e e FHHoR A3l Gopd AT 37uEl Y Fe
A% Y E @ unE ol4d BelT Az A 2237 £& FhR oeRu 1t
Fuvk o £ B2 Ukl Rom ARH ofd WU ol g @, of AL AzE
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X 1-37. FAE W]

Stuff Ham Mushroom Corn Onion carrots Pimento Burdock Broccoli Sugar Salt Oil Butter Pepper

Ingredients 70 30 30 40 40 30 10 30 25 25 35 15 1

depzo] AbgE FAlss B muidteln §3k offE o] &8ty A rheWRe 23S

R A A

Bxjz
 (OFM, 31E)

HECHS 7| [ M Zososn WY 215Hc02) W oixlZl W 87

a9 123, 7€ ¥ AxTH
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e WEY AxEE A AE Sl Aelol Bol ol #F A Aol Fer} Wy
A g 99 AEw 2770 oug dol glo] A4 AxFA/E Fdo] Waw o
= Abgd,

HE
| — | |
M 3-48) i 2x@doR) |Mp FtcoD) (W 27
2=z
(34, OFxH)
MECHS7| "( M E osx0scm ’ B X 7| emin = =3t LHe 5 3}

3% 124, HH9) WA AxFH

7130 WE AL Hotely] 93] FaAmet B RS E£ste] F5YF A TH

S vty FARS AR 4 65C2 F59Ys AlA AR shduig 2] sl Al AFE

=

Ao B3 B HAe) gH Genle,

o Wig 2o Wajx AxE o]Fw BAY ARES AASAT. BAY UEES 94

# 4
AHEE =2 AT AETR), AEETY), FEEEIR) & 37HA AdTtely, win= stas
(A7 FEhS ol &l A7k =& AL W Al #ujek A vhE Ao FHEA
S ettt AbgE wimel RAgE BE Faloln] wke A 5 A7k oo A TE
A8kt
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(1) w3

Rice(g)? Water(g)

1

Water types

200

200

200

200

Rice

200

200

DA A=A F 12), B-

?60°C water 40min Soaking

]

[e}

nlolk
H =

1IAPd % ATA] 1128 v &2

ol M=

o WFEAE FH ¥

my

TH

o)
ol
o}
N
a

AZFA 7}

Agstel Bepx

SRR

@/l HEh

H] |1 1:1 H]
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5

&
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(10min)
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a9 125 HAY & 5
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Axe] ¥ 54 A% WF AZTHLS A8 B 500ge FA F 60T 7zte] 374X

l -1
A TQl Eoll 403 A 5 W RS 1 HER AE] B A 5 10E

Bt ES =
o] ¥+ kAT
X 1-39. HAH 9 EAAE AEEY
Inspection Sample"
Standard
Items A B C
Bacteria 100CFU/mL | 0 0 0
. Not
Total coliform Not detected Not detected Not detected
detected/100mL
Not
Salmonella Not detected Not detected Not detected
detected/250mL
Fluoride 1.5mg/L| 0.00 0.00 0.00
Lead 0.5mg/L| 0.0 0.0 0.0

AR AATEAIFR), B-AEET ), CFEE(ETR)
<

EA . AFEAAANETA, B E

ez o] ML= AEA(CR-300, Minolta, Japan)E ©]-83}o] Lgk(lightness), a#k((+)redness/
(-)greenness) = bgk((+)yellowness/ (-)blueness)= =3I ojw] RAAS] L, a ¥ bat> 2+
99.47, -0.08, -0.13°] T}

TE TS AOACH(1990)0 8t HFeS 3g F3le] 105T dry ovenol A 12A]7Fe] A &

Z2A 7 Texture Analyzer(TA, XT-RA Dimension V3.7A, Svy Micro Systems)< ©]-&3}o] v}

2ol 43Rtk A7 2.0 en® plungerE AM8-3}¢] force and time mode®| A two biteZ =73}

o
|

A3, olu plunger®] straine 30%, test speed 1.7 mm/sec, per-test speed 5.0 mm/sec, post-test

speed 10.0 mm/sec®| 1T}
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(1) =g
Aol 4% AR wE sEdtga AU we FEde] wMskE dotry] 9§t
o FEdEsE SAsT

¥ 1-40. HA2 B AR HE W FEshE

Moisture content

Samples . Treatment" Moisture(%)
ratio
A 57.21%£1.73
Rice 1:1 B 58.25+£0.55
C 57.39£0.87
DTreatment : A-ATHF(AIFE), B-AE(ETY), C-FEE(E7E)

HAe] & A2 AR wE FE TS BA 7 58250.552 M =8 whE UERRle
w, C AP T7F 57.39£0.87% AA T F7F 5721417308 YERJo] ol 1H7o| A e} o] B(A
EPC(EFEE)PAGIT TR FESHFS UHEh Y. B AEs sEA R &
uz]
=

2 7915k B ATl Abgo] §o@ Zloz AmEh

58.25%

57.39%

57.21%

A B C

3% 1-26. ¥ & Y& AR wWE FESHF
B

AR F52),
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X 141. 349 E AE AR v & A

Samples M01sturraetizontent Treatment" : Col;)r -
A 74.81+1.42 -0.5%+0.6 8.7£0.3
Rice 1:1 B 77.45%+0.18 -1.5+0.0 5.2%+0.1
C 76.37£0.25 -1.0£0.3 4.910.3

"Treatment : AN THFAFE), B-AEETEY), C-FEEAHE)
HAe] = A% AR wE AxE By Al AdTo Lite] 77.45+0.18%2 7V =7 e
wor, bk AS AET7F 8710320 % 7HE FA YT Y E Alx A FARY EFO

2 AR gho] WobdE FE gerstel B AelTe] Abgol old o AR

X 142. HH] B Q¥ AR B 237

Samples  Moisture content ratio Treatment" Hardness
A 612.35+23.52
Rice 1:1 B 598.28+28.33
C 549.84+37.63
DTreatment : A-ATHF(AIFE), B-AE(ETY), C-FEE(H7|5)

Aol B 4% AR upe

BN
2
N

Fo AR ALY E® E{e Wl 612354235208 71
Hho] 549.84+£37.63(g)o. 2 7 W2 k& YERY BA E

A vhgron, cAlzAte] B2 £
TE ASFoEA b G HAPHE BE 5 I Ao Auf

=

Xl ZF Hardness)

600

=50 B = El 7 Hardness)

500

A B C

a¥ 1-27. AZ9 B AE AE E A7

ARTEAFE), BARETY), CRERE7E)
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obg) €I T2 AZ-600-ES

71 A=

T
713719 20%= A A

3

23!

o] NY-PEXE

5|

olo

1% 1-28. AZ-600-ES

Fo]  Lzk(lightness), a#k((+)redness/

°o]-§35

=
=

SE=A|(CR-300, Minolta, Japan)

a4

=
=4

o
=

b#k((+)yellowness/ (-)blueness)

ol
=

(-)greenness)

99.47, -0.08, -0.13°] 3t}

ﬂmo
N
TH
A

&

Fod 105C dry ovenoll Al 12A]7Fo]

H 3g ‘ZHE

5] Xe) SN
= =

FE SRS AO.A.CH(1990)0] F3}o]

B
—_
fife)

O

Al

fife)

N
el
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g

(th =43

v

iy

ZTexture Analyzer(TA, XT-RA Dimension V3.7A, Svy Micro Systems)< ©|-&3}of U537}

dol ZAsI T A4 2.0 cme] plungerE AF-&3}o] force and time mode®lA] two bite=Z =73}

N

32

a1, olu] plunger®] straine 30%, test speed 1.7 mm/sec, per-test speed 5.0 mm/sec, post-test
speed 10.0 mm/sec®| AT}

8 AAOZ FH3) Stomacher”] 7] (Seward, BA 7021, England)E ©]-&3d}o 3
st Al § At SFT 45gE5 7hete] A8 S v &R A cte] Qo R ALgElqlaL, Tt
T, B8 2 3Fo] SALE 3MANY] HIEY HEMAIE AREStY] EANS 1 mLY FH A

Incubator(37 C+1)oll A 24~28A17F &<t ¥l 3 colony FA dAE = ST Y&

pul [}

A Eol At FAL o] HoolA 9} o] el 4 9l

¥ 1-43. Y5 F ALTE

5 7t kA ekar 7tgdste] AFHsE WA E
Bl AF e d5aE WEAd 7phAE W5 v7rEAE
2 100,0000] 3} (}ut, 1g 100,0000] 3} (T}, 1g2 3,000,0000]3} (T}at,
A5 W EAE T A W EAE B A g A% B Akt
HANAAEL A L3t A7HAF-2 Al9) gt AN EL A 95}

(7h A

FEPAE 9F BELG} ATl BAlol gt FHAFATY A9 109 BYoR A
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¥ 1-44. ¥F3H AA77H w2 FEIEH(%)

S
our‘ces lday 10day 20day 30day
and without
O 47.95+2.44>  46.19+4.14>  45.81+1.46°  45.37+1.35°
NY-PE
X 46.42+1.60°  46.31+£1.33"°  45.52+2.42°  45.12+2.58°
@) 49.3241.38%  48.99+0.67°  47.08+0.93°  46.53+1.72"
PE
X 47.80+0.98"  46.00+0.48"  45.22+2.01°  45.01+0.92°
@) 48.70+£0.18"  47.04+1.89"  45.29+3.48°  44.93+0.83¢
Container
X 48.31+1.25%  48.21+0.49*  48.18+1.93"  47.92+1.69%

4
AA WIS YeEdeH, 871X AxE
48.31x1.25°14 47.92+1.69% e 7H A2 kel WstE YeRU ST

o ol
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X 145, TFE ARV gE AE

Sources and

without Color lday 10day 20day 30day

L 58.06+2.89 54.7846.56 52.31+3.68 52.02+2.85

O a 3.26+4.06 3.20+3.76 4.38+0.96 6.42+1.24

b 15.01+2.44 12.9543.73 15.18+1.71 16.46+1.43

NY-PE

L 70.66+1.89 70.16+1.71 68.55+8.87 66.15+3.35

X a -0.73+0.59 0.61+1.81 0.8242.31 3.82+2.63

b 8.40+1.57 5.20+3.28 12.84+6.07 18.77+3.32

L 57.85+4.38 56.98+3.53 54.83+4.12 54.13+1.89

O a 2.39+1.35 3.61+£2.29 3.67+£3.26 -6.51+3.76

b 16.91+£3.90 11.80+1.84 17.95+5.61 19.46+3.73

o L 72.68+5.08 70.03+3.03 68.39+0.97 67.77£3.03
X a -0.68+1.39 -0.04+1.22 3.75+1.43 1.47£1.22

b 9.11+1.04 12.96+6.60 13.88+3.50 13.69+3.75

L 58.65+3.42 57.59+2.97 55.96+4.00 52.65+2.85

O a 4.71+1.24 2.73+4.34 2.36+2.80 2.11+1.86

b 17.46+1.43 13.71+2.95 16.16+4.93 14.32+2.34

Container

L 71.40+3.35 67.08+2.29 64.20+3.35 62.85+2.71

X a 0.53+2.63 -0.37+0.42 3.43+2.63 2.42+4.38

b 8.87+3.32 8.33£2.02 13.32+3.32 12.76+1.86

Aepzo] MEWss Wi ofe 19 12, 17 13 oA BEo] AAE 7R At As
S ArketA @2 Aol el AR7Izkel wheh Lgko] Hadhe B4¥ES YEUdY 1 T
bl
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50
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a3 1-31. ¥3E A7z wE Ax Lgte] Wska2HE7h

74 -

60

1

e

10 0 30

a3 1-32. ¥4 AAZA7|ZH] o2 A= Lgke] Wakax 37D

¥ 1-46. EE ARV WE v|PE W3}

Sources and

) lday 10day 20day 30day
without
O - - 1x10° 1x10°
NY-PE X
X - - - 1X10°
@) 1x10° 3x10° 4x10° 4x10°
PE , , ,
X - 4x10° 4x10° 4x10°
O - 1x10° 2x10° 2x10°
Container ,
X - - - 1x10°




£ A7) WE R sl 19 Aol A PE Lol AW FFo 4
#l0] 1x10° ghol 54 Hon] 109 AAAE PE £ AT 5 Frhsh §719 A

N

FAReA S4EI 209 R
ke ATt 102 24
ol WA AL & % 9]

AEE IS

e

=

N

o5

X 1-47. E3E ARV BE =F 7

Q )
AxA e} Aa FFAE H7HE nype T T A
o] Ho] 371 TR AR s pil

22H7F ol 4 8719 stk AlAE HE Al old

1 3} (Hardness)

Sources and

) lday 10day 20day 30day
without
O 678.74 690.36 704.55 742.67
NY-PE
X 699.35 721.85 756.38 772.81
O 682.08 701.38 733.35 762.23
PE
X 656.70 684.87 699.26 734.85
O 734.02 751.22 773.59 801.71
Container
X 659.88 694.28 725.22 768.57
EE A7 w2 227 WSk Hardness)E HH AHF win|o] Areol= Ty BAREV}
F7ksol Bt Wule] 2ul Ak Fkste]l SHHEAL ANA 0w AP 7te] HoldrE &
A ke AANE AL JEFR A B¢ Asi R TRe W 2a2 47
Aepirl £n8 ArkekA @ Bk wvk R ghol 7 vebgeh 30979 49 BE
Az A gho] 750(g) w2 |@A JERRATH
8310 -
780 -
750 - e b Y -P E
PE
720 -
—ﬁ-—.g.;q
690
660 1
=] 102 202 a0
a9 1-33. EF3E A AVl wE 237 W sk(Hardness-2~ 23 71



78O -

750 -

720 - —fp—NY-PE
PE

690 -
=371

660 -

630 T T T 1

,_.
ne

10 208 308

a9 1-34. EFE A AV wE 27 W3k (Hardness-4~2 F3 7}

zrllo] F57 @ tdx7d WE AxrE] FYS o8 AHEE o R A%
ZAF w) AFEEAY LB 7| mwkEE) ZF42 - (OYSTER SAUCE)E AM&3I9ith F459d% &
BT AW Behm Ao AU AgRANA Ferold Adst AR
Wy R Eow st
¥ 1-48. 22| mE #AFEA
Sources
How to cook and Flavor Incense Texture Overall
without
O 8+0.2 7£2.5 7+0.6 8+1.4
Fried Pen
X 6+1.3 6+2.0 7+1.4 7+2.6
Microwave O 7+0.6 8+1.5 7£2.7 7+£0.4
ovens X 7+1.1 7+0.8 6+0.2 7+0.9

ZEWe| mE A5G ol 29 163 I¥ 17§ Hxo] Sgtoldll A& HIF AT
7} AdbA el Wo A 2 Ayl Trol]l Bl 8+1.4 Ftoe®E AL7F =A JeEhdth Faoldl A
FHRoA 6£13 o2 We HFE woron AR QA AAHIE F FE A

4
8+1.5 02 ¥& #S YERIT

p
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¥ 1-49. 22 7o E #FEA
Sources and
. Flavor Incense Texture Overall
without
O 8+0.2 8+2.1 7+1.1 8+1.6
x 7£1.5 6+0.6 7+0.5 7+2.4
a2 A7kl mhE P 54 W obd) @ @ol W &, 2z, AWl wWolA A2

O~

AR Faml A= 7eL 72052 oA Aol RISk
82212 ¥ Hos UERIIT.

o Bt opAhE AHEELe] hiE H7FSH] AR
of B& W A Aoz And

grehe

A7l ZE] ol B8] 8+l.6w® 7+2.4KT)
oup g Fell A
olo] &Y ket ek Az
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A8 SPSS 18.0% ©]

1%l
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PN
T

13 o] uEfwkow, oj/do] 1778(56.7%), 40t 7}

2145
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==

H]

16(53.3%)2 7H3 we

eN
-

2

°] 189 (60.0%), 3]A}

ujo)

168 (53.3%),

Hr)o 2 eh}

kol 7.078 (9%

el

¥ 1-50. ZAMAALe] gutkrtsgt

n=30

= 5(%)
43.3

i
=1l

‘.mo
b

pu—

jon

Hr

;OO

56.7

13
17

20tH

3.3
26.7

53.3
13.3

30
40t
50t)

3.3

}

)AO

60t ©]
Asian

16.7
10.0
6.7

Lo ™M AN

Hispanic/Latino
Native Hawaiian

60.0
6.7

White
7] e}

53.3
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Lo 1 <
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oa
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V)

A AAFD B, |, F5 330 B JEE 24 A%, ANACE R WA
S4el A WEel NERt b B vebkor), FellAE Hel gF AEwst Y e
o Azt ¥Rel AN Bl "ol NEEE A & Qo wuE. e
el A g axsh, AAe A48 5 F NG Aol s
Ao weHv, € A0t ge] ANE Ba EEE U & gov, vopt FrdE

X 1-51. /Y AAFY 952 7|3E ZAE

B EF AR
L= 3F gz x’-value
o)V 7.00+1.72 20.453™
gk 7.07+1.82 24.358"
A 7.97+0.93 32.874""
Az 7.13+1.41 19.733™
ANkA 7| s el 7.33+1.24 27.941™"
%LUHQE” 7.03+1.71 28.549™

T golad, 5 weold, g s a4
21 Az FsA %m Lol 90 wEA FulsAl

W3} ofAE 043

<
5
g Az o= e RARES 4 F
1=}
T

sl @R AzEo] HF A

(7].) ZA7 =A

R B = |

Z2A 7 Texture Analyzer(TA, XT-RA Dimension V3.7A, Svy Micro Systems)< ©]-&3}o] t3-3}

N

dol ZAsI T A4 2.0 cmel plungerE AF-&3}9] force and time mode®lA] two biteZ =73}

32

a1, olu] plunger®] straine 30%, test speed 1.7 mm/sec, per-test speed 5.0 mm/sec, post-test
speed 10.0 mm/sec®| AT}
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o
)

7b As R
(1) A A

= S ARt dE RIUEE 9 F&B, Cl, 257] To] FES oF
I glon sdo] AE Aotate] FE AAlStaL vk AFEALE EelA dA 2 AAE
2 dFsAS 2t AAE Hol e AluEes AAFEeE dAsilon Fddde 4oL
=, 2=, oS, AESS AdAE s, Fols, A, AES5S st 48 A
AFOZ ARSI o= AAFLEE Ao fixEAed A=, dvjs 1glal w59
CampbellsA}9] Potato =¥} Clam chowder < AlAl#E £A-802 Fufjsto] A3t

7]
]

>J

FEITFS AAE S5 oF 10g8 =5 Fslo] 105T AZR7]0A 24A17HE<t Adrtd Az o
2 F4sA. = AR 2¥]e] FFFE 7159 HomogenizerZ 9,500rpmoll Al oF 183+ 2
dto] o]2 Az ghow AWl F Polxl NS FHIFEA(ATAGO, N-1, Japan)Z AH-8-3}o]
7ML ES SASAY. pHE = AR 2¥le] SRFE Ttete] Ak, A - 2o

Y

7 ghe NS pH MeterMETTLER TOLEDO, MP 225)5 Al&3&to] ZA4adt}l ofd 2o~ 3
g o HMWow ZAH3PY. F 07gS  FHE 05N-KOH £N10mLES  7}aho]
Homogenizer= 8,000rpmol A & 3IAIZl & 100mL=Z 83} T 100mL  Volumetric flaskoll
0.IN-HCL 10mLE F7}s H, $1¢] Xé% £ 20mLE ¥ FeA7]a, A7 F 90mLY]
Al 7He g 82 = &H02% 8S2=9 8= ZFEY &34 ImLE Yl 100mLE A &
At ALoA 2087 A7l 5 25nmollA o R QA SFEF(UV-Visible

Spectrophotometer) & = 73 5} T

<Standard Curve 2}d>

=22 potato amylose(Sigma, St, Louis, MO, USA) &N& o] &3sle] 2313 T Potato
amylose 60mgS F 3t 0.5N-KOHE 10mlE 7tetar 2 &3iAZk. &3iA %] & SH/HTE
ARg-ste] 100ml= 883ttt o] & T ofefo] E et o] A ZH(0-20ml)= 100ml vol. flaskol
F38kal 0.IN-HCl 10mlE #7}ste] kA7t AA7E oF 9oml7} HA S/HSFE 7He. 2.2
=& ImlE B3 TRTE FTH 100m7b HA A& A2A 203 AN 5

625nmol X EF == =A3}e},

=3

=3

F3M A%Z 93 Standard &)

[

(@)
o

20
12

Amylose solution (ml) 0
Amylose content (mg) 0

w
(0))
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STD curve
Abs
3
) /.
; y = 0.2056x + 0.0266
R? = 0.9998
O 1 1 1 1 1 1
0 2 4 6 8 10 12 14
ot E2A (mg)

3 140, oY E A FgF J|FAEE Potato amyloseS ALRE] AT FFFA

A=+ =2 Brookfield digital viscometer= Spindle No. 5(Model RVT)E A}-&3} 10rpmol A
S48 100mL o)Al FS& 100mLF ] 60T} 30ColA 27 SA4skdth HPydL> =
S Line spread test § 02 ZA3A T =, 200g2] A E(B5T)E AZE 7] (39 175c0)0 ¥
I 8718 EAEYa 185 HYol "HE uE 4d HA dols Al HAAE T
=9 xHALEE SAHSY] fote] FRe 23HEE A T AAAE AHEE L(BE), a(d
M%), b(FAME), DEFS St B2 50ml Hlo|AC FHAIE S50mlE F A

e AN
1o

Rheometers AF-&-3to] S skt o cell 2kg, probe®] 2#7 2 20mm, A&

o
BN
By
rlo
o
oo
o} o

o] FFZlol&= 25mm, table speed 60mm/min®] £==2 HAEE SH3IT. FsHAE 55 A
FoE pancl9E WAl WS AT AANT T TAL AA ANHAO, 2925
+ SAS programe ©o]-&3sto] oS A

1}, Az

(1) =W AAIF

PN

T
o] 86.2%= ZAFEUTE B av]|FHo] CJHay] FRU 25%7M SRl EA AL
o AAHor Bu T FEIFo| CINAEFY FEIFRTG 2 Aoz Yy

(3]
AN LS pui
g E9%0] 7184 THEE AEo] 99BxE 1 A ZAEon, ofAET A¥Eo| By
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Lo

7F 12602 7HE okt CIFe] 7H8 =
Aol gtk AAHOR B v FA%e gAY 1Y
15 L
o

H9irh. FA%e) pHE ofAFo

Yetdlth aJse 49 darv)se ] 572 7} morom Fo|Fo| 5302 7} WS pHE U}
et dAldem & v F452] pH7F CI5o] pHE Y £ ZAEQIT CI59] ofd 2o~

7t EAF opuRosu i B 2AHNCH (59 3 HF] opURe ) 7]

__(;)__
=il w5 Ag 59 ofdE AT M & AoE ZAES

X
CJ T (@) ot T (%)

2] 317 86.27+0.42° 2] 317 88.73+0.53%
o] 87.21+0.48" zk 87.43+0.01°
=2} 86.814+0.06*" oAl 88.18+0.11°
75 86.38+0.13" 725 88.16%0.55°
CJ Brix(%) =4 Brix(%)

2] 317 11.4£0.0° 2] 31.7] 12.0+0.0°
%o 11.1£0.4° = 9.9+0.4"
==} 11.740.4% ObH 12.6+0.0°
a3 11.4+0.0° 7= 12.6+0.0°
CJ pH ol pH

& a17] 5.7+0.0° 4] 317 6.3+0.0°
o] 5.3+£0.0¢ %k 6.3+0.0°
=2} 5.5+0.0° ObH 5.940.0°
75 5.6+0.0" 725 6.440.1°
CJ ofdZ o~ BhEk(9) 9 oA O A BHEk(%)

2]317] 1.945+0.061% 2] 317 1.646+0.096™
% 0] 1.84440.243" 3 1.768+0.106°
=3} 2.362+0.150° o} 1.414+0.027"
7 2.105+0.076* 75 1.50440.057"

CETREECELIEEE
FUNAFS] HYEHS 2AY A% opFe] Wyol 1Y B AoR 2AHYL AF
of 7 ke Ao uhdth Hwsl%s A% el fAE A RelFh 1%
= o

A% mA=e Aol A
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& 154 S AAES AE 2 Y B

CJ A (cP) at 60°C =9 A (cP) at 60°C
2] 3171 16300+1980% 2 317] 7700+141°
o] 10000+566° Zk 6450+354°
52 21400435367 ok 9300+1980°
ks 11050+212° A5 7750+636°

CJ A%E(cP) at 30T ol A%E(cP) at 30T
2] 317] 25300+1838° 2]317] 13550+2050°
%ol 178004283 2k 1325046367
52 33650+4313° ok 13300+565°
ks 20800+3253° ks 1285044942

CJ HHZA (cm) =2 H A (cm)
2] 317] 14.5+0.4° 2] 317 18.9+0.3°
%ol 14.7+0.2° Zk 19.54+0.4°
52} 13.1£0.3" ok 17.1+0.7°
= 14.940.3° Ry 16.8+0.5"

9 AAES] JEE SAT A3} ABFY Al Y 2 A0R 2AHAT RF

At A ke Ao ZARUL (IR 4G FolFe Awst Y wRom bE AA

FNE fOAeE A A wgivh AAHOR B 0 (%] Ast SA%9 Jrnn

e AR 2AH FRYES FANAE 43 ARFol 1Y W 2AHAT e A

AF e FolAt AFEA DA QIR B I
o%

oo
3Q
=
X,

A} qEZ=o] 467g07 M B AoE E Az=0] HHA
o] CI59 HAAFHT thh & 3oz AHUY TUF9] §78S AE50] 104.68%=
7V E=9ron ofaAlEe] S Ao 66.86% 0.2 7HF WAl Yelwth #9 ] 9 $HALe =
o] 99.97%= 7Hg Eokom FolFo SA0] 85.14%= 7MY WAt TEFe wHEAge
AR ggAdo]l 7HE = A QAL ok o] 7 W s yEh oy BAAA F9
b= fISlTE QIS Hakso] 7 w2 @s UEEA O AFE e 2 Aol gl
T} BY=F9 AL HEZo] 1471g0 R 7 =gkal ofjFo] 10.88g0® 7 e gk i}
Bt 159 A4 = = =

ko] 32.65g0 2 7H wkal HAEF0] 20.11gl 2 Fo|Hom vt
== Hop ol W ghom e
wTh A=) g2 ok Fe] 85gow T WA CIFe] B AEFo] 20320 %
7Hg She ghs HolFolth W CI mAS 38.10g0® wago] MY E2 O ALY
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X 1-55. 3 AlAIEY EAHAEAR B4

E4 o E4
CJ Hardness(dyne/cm®) el Hardness(dyne/cm®)

2] 31.7] 15687.73+3495.20° 2] 317 13404.80+895.54°
3l 17645.17+£1745.38° At 12909.16+£2798.63°
5} 21209.23+£4278.24° oA 13301.07+£1120.31°
A& 15597.69+4278.24° 25 14282.71+£1064.70°

CJ =4 %9 =4
Adhesivness(g) Adhesivness(g)

& aL7] -7.33+1.53% 2 317) -3.67+0.58°
o -10.00£3.46" o\ -3.67+£0.58°
5} -11.67+3.46° oAl -3.33+0.58°
75 -4.67+3.06 5 -4.3340.58"

CJ =4 %9 =4
Cohesivness(%) Cohesivness(%)

2] 31.7] 93.17+14.38° 2] 317 94.08+13.12°
& o] 85.14+13.51° At 92.13+37.15°
5} 99.97+13.51° oAl 66.86+6.07°
A5 90.37+19.70° 75 104.68+9.24°

cJ A% %9 =4
Springness(%) Springness(%)

2] 31.7] 99.11+£17.07° 2] 317 92.03+11.46°
& o] 96.54+3.80° 3 90.52+28.14°
5} 113.81+3.80° oAl 78.2143.18°
A5 99.98+21.89° 5 101.56+5.60°

N 24 = 24
Gumminess(g) Gumminess(g)

A0 22.74+4.69° bl 13.84+2.38°
=0l 24.39+1.85% X 11.2544.20°
=7} 32.65+1.85° OF XH 10.88+0.44°
S 20.11+6.47° S 14.7142.31°

N 24 = B
Brittleness(g) Brittleness(g)

Sy 23.07+8.99° Spnp) 12.92+3.76°
=] 26.91+6.21° X 10.97+7.30°
=7} 38.10+6.21° OF XH 8.50+0.41°
M= 20.32+14.57° o= 15.02+3.22°
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A
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1

=

o

1

CJ

7] Fo] 10.130% 7} B

we Qom 2l
¥ 1-56. ZU) AAZ A

39.55+2.08"
62.74+0.16°
37.43+1.31°
37.57+0.68"

Gl

oA

49.59+1.30°
41.50+5.76¢
48.46+3.50°
57.37+0.35°

1

=

o

1

CJ

1.45+£2.19°
-1.22£0.09°
0.76+2.22°
-0.66%0.43"

A

oA

-0.75%£0.59°
-1.40+1.28°
-3.59+0.91°
-1.64+0.31°

H

=l

8!

HO

H

=l

CJ

10.36+3.87°
6.4+0.10°

12.87+2.06°

10.9940.33°

10.1340.54°
5.65+1.67°
2.9340.66°
5.05+0.24°
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CJ AMH &

color

——M5 ——n5
- 50| O}
—— 2| 17| —A— 217
S =35
taste flavor
a9 141, U AAFS #sH7t
(2) o= AAlsF
(7h &= AAIES SRS, 7HEA ¥ &, pH, ol R~ 9
Qi AF3 AnFo FRIFS I A A% FEFFo) da ¥ Ao 24
Ao w= potatoF 2t M= clam= o] T FE clam=o] 1%/ A ZAEATH
QuZ} mHFHb = SR Aol7} 6-1%e] Aol &g HAFAL 4 nBE
© uF potato 3} clamFo] YLZMT} & o ZAHYL AR AF dAvFe 1
o7} A etk A A5 pHYF 77582 AR FA ZAMEHAL ArSH v
Aol A pHE LRI obAR e at JEZHe] opURQ vt WFEe] ofURe N
A 2AE QLA A v F9] ofd R e ATF THE = yERsH

SHAHE

viscosity

viscosity

TFEHeEH (%) Brix(%)

A 3= 91.00£0.049 8.0+0.0
JdE o5 90.10£0.219 7.6+0.6
n| =t potato 83.68+0.276 14.0+0.0
v = clam 84.22+0.509 12.8+0.0

pH OIUZ A &H25(%)

TS 7.8+1.3 2.55+0.044
T IES 6.6+0.0 2.72+0.198
0|2 potato 6.6+0.0 1.40+0.003
0I1=2 clam 6.7+0.0 1.44+0.059
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A 9B F=o] 714 7 Yelg o 13 clam=o] 7FE A=7F 94 2AME QIS o

potato== A2 FALS HA EAS LEMALE HHEAALS v clamF0] F2

Ao ZAE A YE 3Z=o] 7y e Aow xAEHTH 92 Fu|E3 nu3 potatos S
|

Aol Ak Aoz 2AH AT,

X 158 9= AAEY A= € HIA B4

HX%(cP) at 60T A%(cP) at 30T ¥ 337 (cm)

A A= 20020+989.949 30360+1640.488 14.20%0.141

dE Hn 5 3540+254.558 8880£1979.899 19.35+£1.626

1= potato 1650£777.817 11800£565.685 19.20+0.141

"= clam 1355%£487.904 500+424.264 24.85%+2.330

(th o= AAlEe] 24574

Are d¥ dFo] Mg ¥ AoR FAEJL 1 camFe] 7HF 2 AEFE UE
ok F2AAE2 V= camFo] 7P mgken A #AvS3} vS potatoF el = zke]7b 14
WA ggar A AFo] FAge] P e Zlew AT S A8 A5 v
potato=o] oA o= A ARSI AR AWFH M5 clamF2 57%F =0 SHAES o

>
)
b
k]
ui
lo
rlo
A
o i
o)
=4
=4
(e}
AN
e,
re
[J 1
A
AN
A

£ 1-59. o= AIAFS 2454 24

4
Hardness(dyne/cm®) Adhesivness(g) Cohesivness(%)
dE 3= 175059.61+1002.13 -9.00£0.00 101.92+10.17
dE Huj= 21984.33£70.96 -3.50+0.71 55.36£8.05
v potato 12027.98+2535.42 -4.00+0.82 102.33%+9.95
U] clam 9480.71+£2183.48 -2.00£0.00 58.21+£59.22
B4
Springness(%) Gumminess(g) Brittleness(g)
dE = 96.84+6.32 22.42+2.24 21.78%£3.58
dE Huj= 74.771£14.05 14.95+£2.17 11.33+3.73
v = potato 99.24+6.24 15.87£1.80 15.63£0.93
U] clam 25.24+23.97 2.80£2.87 0.89£1.09
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IS5

il

(=h =0 AlA

]

o

7 uEEe] AAEuY ta W 2AHY o
of MFEuT frolHow EA £AHEAT,

1

F 1-60. &)= AAF A

3l
“

DE
40.47x0.757
40.47+0.332
26.6810.346
22.44+1.425

peph 1 o)

shlch W 4]
7}3

¢}

=

o

S

A

-
o2 FAE T

]
w7} 7bg wom 203744

T 3%AE H =

5

-2.21£0.042

8.4610.841
11.7£0.085
8.81£0.262

A

o] 744 Wsrow 308 7
_99_

o] &8 917 % A%
(water holding capacity)

-1.4%0.071
-1.26%£0.205

-0.46+0.120
-1.01+0.127

=

Tl WEE gl A

=
]

54.06x£0.757
54.48%0.198
69.61+0.276
73.11£0.198

2 7] (Broken rice grains)
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walste] & WroE oA ki wasof gk,
B AT W vl o) o 84 S R OFH /15N BAES GG FRELS o $F FAEL
AUFORA A% AFH o1 AFHFNYS] FH S ER T 5 Q= AFL ATFA ARED

(7h AW
WA v dAFS 53] AlFE, 1ARE JAAG F FAA 5 gagith ojuf A
(25°0)2] ¥ 400mlZ o}, SR ELS WA Hujo] E3sle] M7kt 2 5
3ol Food WM E u|e} xS o] Yol 30x7t AZEA Lot} Adlygs &8 o83t
BER 2-311F Bolal, T fER X%

2g3 H715 3g= ol ¥ol &3

et 105C 12710 A 24753t detrtd A2y
%5 713} Homogenizer= 9,500rpmol| A <F 133
o]zl NS FHFLEA(ATAGO, N-1, Japan)S AF-&-31o]
FHERS A5k BAFS oizl o sml AHEEke] SomogyWH O A3

At v eIl pHE % Alsel 2ol FRFE Abste] wdstn, AHW F Ao
o 92 pH Meter(METTLER TOLEDO, MP 225)5 AR&stel SAAH. e AxT =
S Brookfield digital viscometer(Model DV-I, Brookfield Engineering USA)Z Spindle No. 5(Model
RVT)E AFE3te] 10rpmol A ST A== 100mL Hlo]A FS 100mLF 3] 55T ol A
Attt HAAHS =& Line spread test 'HOZ SASISITE =, 200ge] Al &(55T)E A =2Hst
71 (3 175ce)el BaL &715 5ol38aL 15 HFo] HE U 4EH19] Hy dolE A
of FAAE Tt o RANEE A8 st d2or A3 5, fH 23HEE

g o AMAFAl(color difference meter, Model SP-80, Tokyo Denshoku Technical, Japan)E AF-&

AN

3lo] (M), a(BAE), b(EA%), DEFS 433t 45 dre 58 A3 s panel2 S
AAste] Ao HAE JAAAIZ & FHS AH AAsIgl e, A3 A3= SAS program=-
o] g3kel o4 A4t
(th 233t uz
(D Water, brix, reducing sugar, pH of saltwort nonglutinous rice porridge
Fo FRUFE 5Pl wel T JFL VKA FERT AR A S 9AA

otk 7MY E FFE U] SEs dxews HUkekA &%e A AA #
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Pt GFE A RAQT A5G Fo we AgE FAA dast 1
tha BT FRETE WA B AT A5FE FANLFE pHE
2 2SS FERwe] 385 5% Sk e W] e a9

o =1
A gkt e Al At FERET Skl mel pHt FASRAT Sl Foldss
[e3]

3t 1-61. Water, brix, reducing sugar, pH of saltwort nonglutinous rice porridge

Process conditions

Exp. &=xa% 7t Water Brix Red.sugar pH
(g) (times)
1 7.5 8 87.12 7.78 0.0395 6.70
2 7.5 6 84.67 7.20 0.043 6.60
3 2.5 8 87.32 5.40 0.026 6.60
4 2.5 6 85.41 6.90 0.0273 6.70
5 7 86.73 7.20 0.043 6.80
6 5 7 86.83 7.80 0.052 6.70
7 10 7 86.66 8.10 0.0347 6.60
8 0 7 86.99 6.60 0.0736 6.95
9 5 9 89.04 5.70 0.0478 6.65
10 5 5 83.84 9.30 0.0995 6.85

(@ Viscosity and spreadability of saltwort nonglutinous rice porridge

gaEdo] A4 we Adwel AFFE FANAFE AuE Do vl nEE
of dRET HIhEE ke AUl whE A=l Wshrh e AA g2 Aom E2AREIT
Wk )=o) Ao ek w3 Hojghe o AU 7ol Zh2t 2.78g 7 521mlell A LJr
E}wtar o] o R2+ 0.8305, 54 H =+ 38,503cp, A Al H 2 saddle pointE YEFA T HHIAHL 71
ol T7tdE AA SUbsIlen FxE o] wE A W= A AT HAZ Al EH""‘L
WS- A7k 3hx A7k skl ZH2 4.96g3) 500mlol A LHEFE AL o] W] R2E 0.9150, F
A3 A2 12.39cm, A% -2 minimum point$i T},
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3 1-62. Polynomial equations calculated by RSM program on viscosity and spreadability for saltwort

nonglutinous rice porridge

Response Polynomial equation1>

Y:1=126833-8791.980952X,-16297X>-168.34857

cP 5 5 0.8305 0.1050
1X:7+ 1422.400000X, X2+ 62.321429X>

Y;=13.108988-0.373905X;-1.082500X2+ 0.03505

spread 5 5 0.9150 0.0298
7X17+0.006000X X2+ 0.221607 Xz

R? Significance

DX BRET (), X 0 M4 (times)

(@ Hunter's L, a, b, 4E values of saltwort nonglutinous rice porridge

gl FABEE Fo| W} RYAOE ghdE AoE AL F9

7)o thek vk H gk 3hx A b kRl 2h2) 9.64g 7% 774m10ﬂA1 LFERSEAL o] W R2
=0.9232, FALIS 39.67, YA A2 saddle pointZ YEFHTE B 7E Ao R
A7y SV E A ETE A4 %ﬂs}oﬂ?ﬂ?} =2 Tt HdE dxEd Hrhge] 1
W Aol Wiyt 18 AX &l Y] WeleE FAE Ao AFFS FA YAl
FrEw A SAEES FAEE FHor IUEE AFS nodth AR g e E
W Hd ke dx A7 besFe] 247} 7.32g7 523mlol Al UERSEAL o] wf R2% 0.9758, A A Ab

20 7.
W2 26.63, Y Al H 2 saddle pointE LFEFWTE

3 1-63. Analysis of variables for regression model of Hunter's color values in preparation

conditions of saltwort nonglutinous rice porridge

F-value
Process condition Physicochemical properties
L a b AE
St EHg) 15.77% 58. 175 26.54 %% 49.27*x%
7+ (times) 0.03 6.44 2.20 2.41

*Signiﬁcant at 5% level; **Signiﬁcant at 1% level, ***Signiﬁcant at 0.1% level

@ Sensory scores of saltwort nonglutinous rice porridge

W ulEe] WAL A3t FERET AL S vie] G5 tha gast
A% ngov Aeg £9 P54 9 T Ao FAHU B JEHe 3
ERwo]l mrnE A7bE W A5F Skl Wy S A4S nem AR FaRw
AGTFANE e8lel A5 S mebd tha gashs 28 Rt e e
FRET W FAB5S w5 1540 FA FAFAOU B AFFNAE FREY
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S7H7F 71348 e 771 Ao®m AT, B4 VS8 EAATE HAE21S %
A7) 7hsFo] 242} 9.01g3 819mlol Al eSS ™ o] W] R2&= 0.9517, #sH H & qe

maximum pointE YE}FSI T

3t 1-64. Predicted level of optimum preparation conditions on sensory scores of saltwort

nonglutinous rice porridge by the ridge analysis

Estimated

Response St E 2 (g) 7= (times) Morphology
responses
8.20 5.46 3.16(MIN) )
A A Maximum
0.18 6.47 5.10(MAX)
2.90 8.81 3.24(MIN) )
ZIR= saddle point
9.69 7.70 5.71(MAX)
. 4.45 8.99 3.78(MIN) )
F saddle point
0.52 6.11 5.58(MAX)
8.00 5.40 1.69(MIX) )
gk Maximum
0.71 5.97 4.69(MAX)
ARk 7.75 5.33 2.26(MIX) ]
- Maximum
7124 9.01 8.19 4.42(MAX)
o} § 2 Al e o)shebd S 2A}

(1) a3t oz

(7}) Water, brix, reducing sugar, pH of saltwort glutinous rice porridge

Fx PEF FRIFS ST A3} 5Pl B4R FRAFe] 2 kAo
Fx RTANE RGP A 9FL FA Aok AERTIE FFE el 1
5 A gasglon ot dE BRI/ ke Az 1 gaZel 4Ys 2 Ao
2 2ARQ FEge] FAREE Awre] $E B A fUge A3 gashs
e BTk pHE FEET Wbt FH4E5E v gadgon A5Y Sk pHol A
o e 74 agrk

(1) Viscosity and spreadability of saltwort glutinous rice porridge
Qe hegel FAASLE foHoR gastgdon R AMFe 1 9
Stlth & Al =o] dinol ek wbg g A ek T2 J7HE I 7ol Zh4 5.98g3 604ml

[e]
[e)
o 5] LJEFSEAL o] uff R2:= 0.9164, 7 H %=+ 17,625¢p, A Al 2 saddle point$lth. H A A2 72

2o] mn]

ofk
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2 %
3 el 7247} 6.65g7) 611mlel A WFERSE AL WH R2E
0.9247, 4 H A 2 16.34cm, A Al 2 saddle pointE Y EFI T},

(T}h) Texture properties of saltwort glutinous rice porridge

Fx AR AV RIYL Arde] FAR4E AR G AL WUR FREBL

= = =
e PN ta dFE Ft AoR ZAFAL Fe) R e I Agpe
stz H7FFY 7ol ZhzE 9.29¢3) 903mlol Al WEFSE AL o] wff R2E 0.8725, 4 1 22 -1.68g,

2)
2 saddle point . BHE A2 St wo] HIULE A gfe A ddA TteEs SUHA
Hol Trketloy ke FxEd HUlwolA s Tt SUMESS gEAde &
& 3 A pte 3= HA7bET} 7hEo] 247} 2,543} 974mlol
e o] uff R23E 0.6622, A EH A S 112.72%, U A4 & saddle pointS UEFWTE AA S 21
o= F 7l nldEete] Aok RS s =
THAl ZhRE F7bell wet gAskglow, W Tl dxew Hrke Frhskd A

(2}) Hunter's L, a, b values of saltwort glutinous rice porridge
e Fol ool Ad FFE FA AT I

A Fadhs Aow ARG A v s o]l thdk vhemw H A2 ok Ao )

[e) = -
Tl 247y 8.37g3} 762mlol A YEFSEAL o] R2E 0.9774, LA 35.68, U A1- 2 minimum
point‘}i‘ﬂr. 2 o

AEe faEwel Fukgel e Faes A%e nglen PAE N iy
T ANS S W v woAoR SUkske Aom AL TheEe GEFo] mnlgl
A2 . S o ST AR B2 DI ATl 400 s
Ve AL o] wff R2E 0.9581, 57 A %} 34k-2 30.29, ¢ 7l 2 maximum pointE Y EFH T}

0}0
J{N

xﬂ Z A

ut

1
=

3

BN

A

7 ARy el

d
J[m

M Zae] FREFLT(WHOS HAAFE dElste] A4t AR 10gS &% 25T=
98 A2 (pH3.5)9F 72| (pH10.0) 200g0] UAE A7k FA 0 R MR Eom, AR A7

IF B o]g EVE W gH A=E FHUSFE AAGL FAES SH3tY WHC(%)Z
ARbsEATE AAAZPER o] FoE AYS S F @A Rheometer(Sun Scientific Co.
Ltd, CR-100 D, Japan)Z A}-&3}o] Maxweight®} HardnessZ 103] WH5-=4 313t} o] uf zzg =7
< load cell 2kg, A|59] FFZlo]:= 5mm, table speed 60mm/min®] <%

W

ox N
-

N
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¥ 165 PR WYFEHISG LLAFEHI.0)E ]8T AAA wE FEFFE
(WHC) 3} 2 &) Maxweight®} Hardness W13} ZA}
WHC(%) Oomin 10min 20min 30min 60min
&HS 2= (pH3.5) 0.00 10.95 15.96 18.17 19.74
2422[2=(pH10.0) 0.00 10.18 15.41 16.95 18.37
90min 120min 180min 240min 300min
20.38 21.01 22.52 20.86 21.90
19.44 19.80 20.95 20.24 20.80
Maxweight(g) Omin 10min 20min 30min 60min
AHe 2= (pH3.5) 738.90+68.50 219.50+153.94 202.90+97.70 167.40+91.04 105.80+51.09
2422[2=(pH10.0) 738.904+68.50 347.00+200.81 141.20+96.39 132.00+50.71 124.40+43.34
90min 120min 180min 240min 300min
109.70+41.02 95.60+31.30 118.20+38.87 110.60+25.631 109.30+56.63
129.10+58.66 121.80+49.20 124.50+40.26 118.20+40.61 107.90+24.38
Hardness . . . . .
Omin 10min 20min 30min 60min
(Kdyne/cm?2)
A 2 (pH3.5) 1064052.60 267705.20 178461.30 153918.90 119298.50
SeTene. +129384.50 +141928.87 +87172.39 +49133.70 +57376.18
1064052.60 366177.10 178461.30 157935.90 139554.90
2422[2=(pH10.0)
+129384.50 +126520.50 +97444.32 +78735.85 +36203.66
90min 120min 180min 240min 300min
123316.60 131155.50 117441.20 121864.00 118502.00
+32645.42 +38699.88 +38807.13 +36969.27 +29925.19
130393.20 122929.30 126951.90 130393.20 122883.80
+25106.04 +20367.79 +19196.12 +38448.88 +49700.67
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= 2REAT
g FEITE

¥ 1-66. FE2] XA FEH3.5)9 SZEF(PH10.0)E o] &3 IR A 7H
(WHC) W13} @ #2to] Maxweight®} Hardness W3} A}

WHC(%) Omin 10min 20min 30min 60min
A 2=(pH3.5) 0.00 12.29 20.20 24.45 29.55
2r2H2|4=(pH10.0) 0.00 11.98 18.96 23.68 28.77
90min 120min 180min 240min 300min
30.17 30.24 30.74 30.77 30.77
29.80 30.60 30.78 30.77 30.64
Maxweight(g) Omin 10min 20min 30min 60min
A 2=(pH3.5) 1010.20+267.51 440.90£217.90 198.50+65.85 86.30+24.69 93.20+29.23
2r2H2|4=(pH10.0) 1010.20+267.52 442.40+£140.82 163.60+33.61 113.40+32.14 103.70+14.31
90min 120min 180min 240min 300min
91.90+18.75 84.00+22.94 73.00+23.52 82.20+20.73 93.70%+20.89
82.00+25.86 103.70%+23.60 85.10+15.86 85.70+18.10 89.00+23.27
3% -Hardness Omin 10min 20min 30min 60min
(Kdyne/cm?2)
1066682.60 385379.20 201869.60 83014.30 102751.70
4H& 2 (pH3.5)
+195802.85 +158515.55 +65633.80 +37665.82 +25+52.32
1066682.60 392479.30 283882.10 115469.20 95201.00
2r2r2|4=(pH10.0)
+195802.85 +131346.32 +33023.87 +24807.18 +21737.88
90min 120min 180min 240min 300min
88790.60 69316.60 83802.00 81058.10 90136.00
+27901.24 +16749.04 +23274.43 +17985.02 +23774.77
74475.60 79657.10 75523.50 83221.50 77115.80
+21395.92 +13741.89 +20597.33 +16859.48 +13122.66
(1) A3z
WAo] o] ol A ] WE WHC % AEWSE ZAbet Ay A7 (pH3.5)9 &
ZHe] 4= (pH10.0)3Fe] H A A|7bol] u}E WHCS] W3l 4 Apol7) e Aoz ZAME T A
Aoz B oo el WS SN A ARPFuTt BEYe] i ke Qo
btk e 308 WHOZF §43] S22t oA E bl Eotste Aege
Ho]Fglom 2A|Zto] o= A9 &= AR PFrEATE T g B Ar
S SAT 247 AS 3085t 2L ATt 9438 fgaEE Ae® HUEEIA o] 2417
A= AE7F oFE hAastthrl 2 dEHl o2 Ao m e e gt ARt =
A 307 2 ZFol7b AAA|RE o] Foll= Zpol7} gl AR AT FAL o]
AA AR ] 2 WHC W3ks 543 Ao A5 1ARbee WHCZF 54384 S7tskal e
o) F BFYHl ol Aow EAEIh A AR FRAE 2 FolRtelst gl A
oz Ptk FHA WE FEAEE AS 025 FHsA It Fasih ol
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£ 167, TPRHRARE Belste] AxE DAY FAFY FRFL, HSADFE, pH, o}
202 W% W5 24

ok S &
i (%) (%)
0% 85.76+0.28¢ 86.25+0.13°
15% 86.57+0.07¢ 86.94+0.30¢
30% 88.70£0.19* 87.58+0.04%
45% 87.9740.28" 89.06+0.16%
60% 88.50£0.29° 90.19+1.22°
Brix o 2 2
AT s (%) (%)
0% 12.0£0.00° 14.141.27°
15% 12.0£0.00? 10.8+0.00"
30% 9.6+0.00" 11.4+0.85"
45% 9.6+0.00" 10.240.00*
60% 6.8+0.00° 9.0£0.00°
pH RS B
TRl D s (pH) (pH)
0% 7.45+0.07° 7.00£0.00°
15% 7.25+0.07" 6.55+0.07"
30% 7.00£0.00° 6.90+0.00°
45% 7.10£0.00° 7.00£0.00°
60% 6.80+0.00° 6.45+0.07"
opd g o~ ek ik ey
i (%) (%)
0% 4.051£0.548? 1.930+0.128°
15% 3.081+0.283" 0.959+0.057¢
30% 2.791+0.064° 1.436+0.039¢
45% 2.47240.020° 1.434+0.101°¢
60% 2.449+0.179" 1.59440.007"
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b mn £oEe] e 2 A

A% FRAS nTE QA e WEER FRFNE felAolst agHYot 1
Fob HAel S WE nFekER A nTEENNE T Ae]sh A
WE nTekEe] A4S wTv Qe FAEEE FA Aol Roke Ao =
3 A nFHkEe T wEFe] Agrh 30T 4 54 60T FAskAA sl
o) FiHow AAgror] ewsh volyel webd Le-24WrF HAol FrsHAT v
i) B0 03 g 2F0Ed TE 23ARA0 27 4949 B A
gom ol AAEAOI} BYEH Aststw FuAs AN TS BATE BE nT0hE
g mFEELE Aol 7k A ke

_llm =

r1r

¥ 1-68. LTuLEIIEES sl AX3 WAy FAZ) HAx 2 HAA A3 A}

A at 60T iR e
Al R b s (cP) (cP)
0% 58850+3252.85¢ 30510+410.12°
15% 30800+2262.74" 18100£1555.63"
30% 9100+989.95¢ 12150£212.13¢
45% 6250+777.82° 5900+141.42¢
60% 2400+848.53° 3500%0.00°
A% at 30T R 2
Al R b s (cP) (cP)
0% 84000+3252.69° 74230+2870.85
15% 62150+£1909.19" 30400+1555.63"
30% 42900+1838.48° 26600+2545.58"
45% 26100+1979.90¢ 11550+£1909.19°
60% 18850+4313.35¢ 9750+494.97¢
A LS 2
ATV (cm) (cm)
0% 13.90+0.17¢ 13.440.32°
15% 12.95+0.35¢ 14.75+0.56°
30% 15.05+0.57¢ 16.45+0.62°
45% 19.1540.46" 19.00+0.37¢
60% 21.25+0.17° 23.30+2.54°

(th nF SEe) B
Maxweighti 1% 70beo] 34 nTwiEuc 4w wA 2ARAOR 1T AR
o] 7k} A W el Maxweights FA A4S oy 4 1 5ul=2] Maxweight
S % pasinh W wPekEe] ARS8 wPukEe] AEut FoHew Wi vy
o ek Wrhel R4S WA nPekEe] ARE 2 BaAAG. BE 1T

olr
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e A9E nivh WFgel Auel 2 9FS vAA Ak RAYL A nT0E]
WE nPeEuc Ao Eetor] nErh GrhFe] Sk we F AYFNA B R
H90l SRS AT w3l SRIL FE 2FE0l W DoET e BA 2
golon vt GhFe $PAel A Sk}, WA 30% vl wri

1o, T
2
o
o
N
X
14

A B wreiEel Be8e) BRot 1 oFdE W nTREe gedel o we
Aoz 2ARAY. BE0l Wk Sk e wE4 Wse a9 a4 9 A4S uw
apviEe] Fa wulEuth 49 ke glom maEglom wul Hrbel uheh we
e wye] gasts AR vehgth vk A7k 74l W e wTeis

[ agwksel A o] fadsts AEe Bt dAFoR & oo fase] vade]
A0 AR = A H AT

F 1-69. LTPHA7ES 2Elete] A A2y FaAF 45 HI 24}

Hardness Lk By
Lol 7hEE (dyne/cm?) (dyne/cm?)
0% 64401.96+472.64° 25313.78+1867.47°
15% 56448.97+£1940.61° 20177.79+2474.19"
30% 39074.30+£4964.68" 17475.904£4985.05"
45% 32729.50+6487.70° 9865.84+1881.58"
60% 11606.01+1119.69" 9580.4441559.08°
Adhesivness Lk By
Ll b () (g)
0% -23.67+3.79° -14.00£2.00°
15% -34.00+3.61¢ -8.67+1.53"
30% -20.00£1.73° -7.00+2.65"
45% -11.67+3.51° -2.00+1.00°
60% -4.33+0.58" -3.67+0.58°
Cohesivness Lk By
i (%) (%)
0% 71.72+7.03® 81.31£5.15°
15% 73.02+12.59% 83.69+16.84%
30% 65.03+8.58" 95.09+3.18%
45% 59.9949.08" 73.93+34.52°

60%

88.44%16.52°

83.83+24.21°
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Springness ik 2
i (%) (%)
0% 80.39+4.08° 98.38+5.86°
15% 80.67+9.86° 93.49+4.54%
30% 90.63+6.32° 101.2742.32°
45% 86.17+3.75 70.01£29.00°
60% 88.52+5.79* 80.85+15.98%
Gumminess ik By
e R () (2)
0% 40.15+3.31" 35.94+4.80°
15% 50.21+10.45° 25.55+2.57%¢
30% 39.374+5.93" 24.96+3.03™
45% 25.58+2.07¢ 7.8943.00"
60% 14.32+1.59¢ 9.53+1.46°
Brittleness Lk By
Ll b () ()
0% 32.3243.74% 35.90+7.57°
15% 40.96+12.53? 23.97+3.48%°
30% 36.25+7.67° 25.33+3.68%"
45% 22.08+2.58" 16.06+15.87"
60% 12.74+2.28° 7.86+2.73°

CNEE L D
ek el FAAES W nTEG PP ATVE BE W £E0R Pas

gom & agwkmat @i aiAtvks Zholl= zbelzh Ul AMEES S Adt 45% il
2

Tk AARAAE WE DTS HE DPEER Aolsh gglent 1 o) FeME Fu
ke AMEst 27 F0) shdvh RAEE wT6 APl FABEE FoHoE F

7vebe ARE BEelem [A aqmbsIt @Ak agtulks Jrels Abolrh A A e¥skth algtwb
A7bge] S E A a3 J8 atukSel A M) gho] A Sske AL
Bttt ko) SUbEo] M agtubse] FUMEET AubAow R O0R ALY
Atk aLgtuk J7bFo] 60%S - WA aigtubse] AAb ghe] 11645 WERHSLAL, A a1
nh=2 A} gho] 18.808 YERA AT

O
Hﬂ
-

-]
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£ 170, T AZFEE Belste] AXY WAS FAFY A=

A - 2
TFupE 7 e L L
0% 54.3740.55° 49.06+0.98°
15% 54.43+0.07° 46.26+0.64°
30% 48.46+0.33" 45.11+0.54%
45% 40.76+2.51°¢ 43.52+0.42¢
60% 44.1641.43° 32.5440.44°
A o - B
L el R a a
0% -2.46%0.08? -2.01+0.16¢
15% -2.50+0.01° ~2.24+0.02¢
30% -2.414+0.06° -2.36+0.04¢
45% -2.31+0.08" -1.2940.24°
60% -3.63+0.35" -0.0740.66°
A o - 2
LA e s b b
0% 3.12+0.32° 2.15+0.27¢
15% 3.8240.43¢ 4.69+0.51°
30% 5.5440.04¢ 6.9840.27"
45% 9.7440.52° 9.15+1.27%
60% 8.5540.68" 10.95+0.03%
A o 2
e Tk AE AE
0% 0.00£0.00¢ 0.00£0.00°
15% 0.84+0.05° 3.85+1.32¢
30% 6.40+0.84" 6.31+0.93°
45% 15.17+2.84% 9.07+0.33"
60% 11.64+0.63° 18.80+1.12°

(1) 78

204171 £ ZFE € (carotene)d] FLAIo] LA WA FEE Wol A HdEd G
ElRRS B4 BAS glofa, fajitart AXE EATE AL dol Fws) &
ot 53 WdAAE @40 eEN AN AR BEE AL &5

==
-1 —
Hpel 7] el W% EeBolt ¥ Azl Frh A% AEAL Abg Bl gt
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(7h) Water, brix, reducing sugar, pH, absorbance of carrot porridge
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3t 1-71. Water, brix, reducing sugar, pH of carrot porridge

Process conditions

Exp. B3 7M% 7t Water Brix Red.sugar pH
(g) (g)
1 60 1050 89.43 10.20 0.18 7.15
2 60 950 88.49 10.80 0.17 7.00
3 20 1050 87.65 12.60 0.14 7.15
4 20 950 86.04 12.60 0.10 7.30
5 40 1000 88.50 12.00 0.15 7.35
6 40 1000 88.25 12.60 0.14 7.20
7 80 1000 90.54 12.00 0.25 7.10
8 0 1000 85.37 14.85 0.11 7.30
9 40 1100 88.40 10.20 0.17 7.30
10 40 900 86.82 12.00 0.19 7.20

(H}) Viscosity and spreadability of carrot porridge
A Gl FBFE FO AR A A A0R 2ANAD 5P B 3
wo Wl mud Aoz A {olvh Amel UE Hulghe 9o el 47 1258
7 927.2gl A LHEFREAL ofu] R2+= 0.8148, 7 HEE 78,932cp, YUAIFS maximum pointE
et R AReld g Arkgel FAUASE el fedon FrhEst, E9
HAA o3k Wb HAagk> T TheRkol Z47f 1.99g3 1031.1gol M HHERRLaL o]

R2+ 09782, 4 HAAAL 12.44cm, YA -2 minimum point$} T

il

3t 1-72. Polynomial equations calculated by RSM program on viscosity and spreadability for carrot porridge

Response Polynomial equation1> R? Significance

. Y1=-319934-1738.928571X;+ 830.035714X>+ 1.76
cP(607C) 5 5 0.9906 0.0004
0045X;7+ 1.137500X1X2-0.470893X>

Y1=134.279048-0.471077X,-0.234760X2+ 0.0010

0.9782 0.0020
82X,%+ 0.000458X:X,+ 0.000113X,7

spread

DX, BEENNE (), Xo : THEE ()
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(Th) Texture properties of carrot porridge
ATVl SV E o AEv AA HAEen, Thrike] st we AR
AA] FHaskith =9 Aol tigk weEW AW G2 Tl ZH7) 10.48g3 932.5¢
ol A UEbSI olw] R2E 09144, 4 A= 31,091kdyne, UAIFH S saddle point3lth @3
VR Thrsre]l S RS FAA o] FUkskE ACE UEHT W ThEie A G2 AT
o] F7ket tEo] 1 Sl o AAl =AU ‘E‘ZWOH gk Hojgke g2 Thaol
Zkzy 79.66g¥ 1012.9g0l Al LERSEIL o u] R2+= 0.9394, 22 -1.52g, YA L saddle

4>«
-[n:

ot WS, AR G4 A% Q38 WAt 248 Beaige] 43
webd] 27 gastgon, Arde 2 9Re nAA L.

3t 1-73. Analysis of variables for regression model of texture properties in preparation conditions of

carrot porridge
F-value
Process Physicochemical properties
condition Max-— Adehesiv— Cohesiv-  Spring- Gummi-— Brittle-
) Hardness
weight ness ness ness ness ness
T
i} 10.79x 10.99x 16.84 % 1.07 0.28 10.94 11.61%
A7+ ()
7V (g) 1.87 3.29 3.90 0.76 0.94 1.30 1.15

' Significant at 5% level; **Signiﬁcant at 1% level, ***Signiﬁcant at 0.1% level

(2h) Hunter's L, a, b, DE values of carrot porridge
G ol SUMEeE Fo Hrle fAasiglon, rhedke] wmE Aol AAl YEA
gt o el wigh vbExW FHujghe B9 HUME Thedel Ogiﬂr 999.8goll A1
WERSEAL o]ul R2+= 09243, 74 Lat 558, 97142 maximum pointith A== vhe 7}
FEAA FT HAMES S7HE o Foldow SUbeklen, e 7}?%“1]% S
1 WgkEo]l A yEtHt. AAA R & o Jhpdo] S eE AMNEE Ak
A A A OLid Pk gEo] A Srtskl o, Thedke] StE s 4
AZolA gk Aastglch G| et Auighe F A Y sheEe] 47t 69.5g%

933.3g0ol Al UEREAL olu]l R2:= 0.9535, 34 HMEZHE 18.14, AHL saddle pointS JEF

=

fr o 2
i
o
j
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3t 1-74. Predicted level of optimum preparation conditions on Hunter's color values of carrot

porridge by the ridge analysis

g P s 7t Estimated
Response Morphology
() () responses
L 76.96 1038.26 45.91(MIN) Maximum
0.000024 999.89 55.82(MAX)
q 0.09 1006.52 -3.03(MIN) Maximum
66.27 924.58 3.90(MIN)
0.0025 1001.12 1.19(MAX) ]
b 69.54 933.39 1814y addle point
DE 0.03 996.28 38.24(MIN) Minimum
79.77 1010.72 50.47(MAX)

7h A= Aol 354 AL
Aatuo] (5w, dn], doldn]) FERFFEWHOE 10AHse AR kA o= ZA4319]
th o, dotddn = 3AIZFe] Ay FREFFTE O ol A Foba] SAZMEAIRE S7d 8}
ATk AR 10gS FHAF25T) 200gel LAds AF 7HAo = A ekglom, HAAAIZE A5
EAE o8 2715 WF, 879 =2 FUSE AVst FAE S48 WHC(WE At
SHATE FEEFTES Ao AEWStE Hlushy] et T3 o w IAS R S
E7F g2 A s FH 34 Rheometer(Sun Scientific Co. Ltd, CR-100 D, Japan)E A}-8-3}
o] Maxweight®} HardnessE 103] WHESA3lQlth olw] S22 load cell 2kg, A5 HF
Z1o] &= 5mm, table speed 60mm/min®] £x =2 HAEE FH3 T

£ 1-75. A5G, @), Folgr)e] JA A3t WE FEFFE(WHC) A

WHC(%) Omin 10min 20min 30min 60min 90min 120min
51 0 8.16 10.40 12.46 16.20 19.94 21.14
2Rl 0 4.99 6.67 8.28 11.38 14.37 16.93
ol & u 0 16.15 22.07 27.87 35.00 37.70 39.16

180min 240min 300min 360min 420min 480min 600min 660min
24.43 26.65 27.52 30.00 30.24 31.07 31.98 31.68
18.77 20.74 21.02 21.91 21.88 22.00 22.16 21.96
41.46 40.94 40.72 — — — — —
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£ 1-76. A= (Fv], @H], Zoldr) JA A7t wE AL Maxweightot Hardness 3}

ZFA}b
Maxweight(g) Omin 10min 20min 30min 60min 90min
3 083.29465.70  815.57£271.86 764.14+227.02 706.00£294.98 642.29+167.77 530.43+217.97
hel 1190.14%145.60 1156.71£330.72 771.71%£185.32 690.71+£110.51 616.29+116.51 550.71+118.46
Qlol&d o 694.86+233.06 445.86+473.32 353.86%£242.42 304.71+157.42 234.43+32.04  207.29+72.15
120min 180min 240min 300min 360min 420min 480min

477.00£208.60

382.29+82.88
208.29+63.24

437.14%£227.06
364.43+£56.43
221.71£58.90

426.71£255.42
284.57+57.32
201.14+48.68

364.57£76.68
277.71+£56.32
208.14£73.23

290.57£78.64
266.00£25.81

257.14£91.13
261.71£55.88

229.29£65.40
258.86+£20.33

Hardness . . . . . .
Omin 10min 20min 30min 60min 90min
(Kdyne/cm?2)
E 984439.14 659483.43 518179.57 483369.29 394761.00 329332.57
B +69416.42 +181719.69 +118156.14 +128224.86 +91937.92 +130236.53
] 812069.14 781917.29 664183.57 569162.86 434029.00 328391.71
= +155738.87 +231610.10 +259406.84 +155426.02 +63295.92 +57926.20
o8 1] 1142328.43 393666.14 337807.14 247330.00 96375.71 94788.29
=T +206609.96 +381199.16 +320791.29 +254515.93 +38488.87 +36158.13
120min 180min 240min 300min 360min 420min 480min
303587.57 263300.71 211650.86 208509.14 143329.43 118068.14 109443.57
+119370.90 +118822.66 +107568.46 +53221.92 +32009.30 +48408.20 +49253.05
236436.00 209889.29 149158.86 128532.00 144544.71 117169.86 123706.29
+90313.35 +75770.70 +22167.89 +22428.55 +20655.14 +28552.43 +12961.81
85232.00 86089.57 122995.86 117459.00 - - -
+30385.37 +35725.39 +27970.87 +57495.84
(1) A3z
ZEE A A BACE 600R7H FHFEA FREFFEE AT A3} 147150
WHCHkOl 16.2%, 3A1FS 24.43%, 6*]@%3—01] 30%, 8AIZFFol 31.07%% 8A]7Fo] Ay 79
E3EF o]2= FHoR YWt FEHSFES SAHIT A7 wep Ao AxE
SAF Avhs wydsh 2R wAL 91—3—% WolFt}. thT-9] BE7} 984,439Kdyne/em’
ol 1A1ZF = Foll= 394,761Kdyne/em™Z ¥ 7}AdtE Aow ZALHEAT 347 F
ol = 263,300Kdyne/cm2i ﬁié}ﬁif_’.fﬂ, Al ko] X yA+= 109,443Kdyne/cm” 2.5 W=7 E3shA
Bl o8& RAFUT o)t FREFES ANSF FE WHAT FVWAL Q= AL welF
ok @nle] $EAZ e WHC WEE 548 A3 2l FREFE} FAA 27
aoh7) 4x7bo] A wkS w) 20.74% % AL AAe o]Z1 o]F AEH Zrlaltir) 6r]7be] H
RS W 21.91%=2 & EsPFH o] & AS BT A AE A 24 74A] 54
A gadhs RS HolFgon oF sAAAE S dasitst EagEd o=
= AR ZAEAT o] A3 A dAn| o] FRFTEVF AdY Frl wskel U s g
AL e BolFE Folth wokdv] o FHYAA BHE FREFFEE 24T AAE A%
Ao 2 FIFsIthrt o] % SAIZWFA] ARSE A EZEPtE O o2 o2 HILEATE ot d
nj o] AT wpE Ao WEtE A 10523 34354 AT ZASerE o] % 1A}
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b wetdr e T

Rl Sl R R
dFe K

2 2Aom, woldy]
S iek W wolAy]

(25°C)9] ok

el
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T
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ol we} pH7} 7Haa
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A o2 1ew7hE ob B RO a7 A 2AE YT

E 1-77. Soldn] HIMFS @Estd AT AR FEF FEIF, JMEAHYIHE, pH, o}
2o~ 9% Wi 24
SR EES Ry
ol m H7b (%) (%)
0% 86.99+0.16° 87.43%0.40°
20% 87.09+0.30° 87.19£0.15°
40% 87.97+0.91° 87.4240.16°
60% 86.69+0.16° 86.83+0.20%"
80% 86.82+0.08° 86.37+0.01"
Brix iRy =k
oldAn H7b (%) (%)
0% 12.6+0.00" 13.5+0.42°
20% 13.740.42° 14.140.42°
40% 13.540.42° 13.6+0.28°
60% 12.5+0.21° 13.8+0.85%
80% 12.60+0.00° 13.5+0.42°
pH ik ey
ol v H 7} (pH) (pH)
0% 7.00£0.00° 6.5+0.00°
20% 6.65+0.07" 6.5+0.00°
40% 6.60+0.00° 6.5+0.00°
60% 6.40£0.00¢ 6.6+0.00°
80% 6.50£0.00° 6.5+0.00°
opl R QA THEF ik 2+
oldAn M7k (%) (%)

2.114+0.246°

0% 3.085+1.460°

20% 4.153+1.879° 2.29340.007%

40% 3.835+1.638" 2.24240.039%

60% 3.948+1.685™ 2.5314£0.039°

80% 3.293+1.564° 2.5254+0.081°

(Wb Foldw] Hr7tere delste] Axe @8y Aase] He 2 HHA
HEE 43 Az doldn] Hriske] T71eE @8 woldu)5e folHog Hurt 4

s Aoz 2AEa AR Poldu|Fe] AF9-E AR Ahshs oz 2AEIY. wa D
ol o] Hmrt 4 woldnHe] Hmwh dAubdog =8 Aow FALEQTE W oty
H Sy 38 deld ]S B ol o] FUbslrE wRAo] HAal SUkeHE Ao U
Wi, 2 ol u| o] Wi weld s Aubd o R wilAde] o & Ao® ZAMHQITE
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=

obay]

g}
=

#* 1-78.

P
(cP)
119504636.40°

P

(cP)

26600+282.84%

P

(cm)
14.63+0.50¢
16.65+0.29°
17.33+0.40°
18.2340.29°
20.73+0.68?

H
H
H

S

S

8550+2050.61°
8400+282.84°
7000+282.84°
3100+565.69¢

15850+353.55"
14600+565.69¢

12750+494.97¢
5300+282.84°¢

A

Ly
(cP)
3370042969.85°
25450+4737.62"
14250+1767.77¢
112504+1060.66
3950+494.97¢
EES
(cP)
71950+1626.35°
4245042050.61"
482504+9687.36"
29150+1767.77%
14750+3040.56¢
EES
(cm)
12.65+0.34%
12.95+0.37"
14.48+0.17°
15.40+0.27%
16.4340.21¢
Fol Az w2}

°©
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3|
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£ 1-79. Toldv] HrtEFS @t A= Pa23 FAFY EH5Y Wi A}

ol v) 471

kiks

Hardness(dyne/cm®)

By
Hardness(dyne/cm®)

0% 51589.78+946.97° 15060.39+2572.57%
20% 41470.974£6735.54" 7869.60+1213.72¢
40% 43940.77+2372.52° 5330.18+434.86¢
60% 17037.65+2901.75° 13091.794£1293.08"
80% 14610+£1549.71° 16572.17£1607.46°
woldn 47} e i
Adhesivness(g) Adhesivness(g)
0% -33.33+2.08° -5.67+2.08"
20% -21.00+1.73° -6.00+1.00°
40% -20.33+2.08" -3.33+0.58°
60% -5.3340.58° 3.00£0.00?
80% -3.67+1.15° -2.67+0.58°
wroldln) 3 7)o e e
Cohesivness(%) Cohesivness(%)
0% 87.47424.20° 98.67+13.42°
20% 92.98+13.14% 89.29+12.33%
40% 71.00+13.34% 87.06+17.73°
60% 87.08+13.18% 75.86+15.25°
80% 92.81+2.67° 67.05+14.41°
ol dv] 7k e g
Springness(%) Springness(%)
0% 96.17+4.96° 99.64+1.98°
20% 93.4849.31° 98.64+2.61°
40% 86.29+5.38° 85.3948.94°
60% 90.88+7.54% 83.06+5.41°
80% 89.87+2.84° 68.04+17.37°
wrolalv] 7 e “H
Gumminess(g) Gumminess(g)
0% 68.82+16.01° 18.88+0.78%
20% 51.03+12.90° 21.43+1.79°
40% 43.71+2.75" 11.55+1.97°
60% 18.60+0.30° 12.9241.09"
80% 13.96+2.86° 2.26+1.39°
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ik s

et A7 Brittleness(g) Brittleness(g)
0% 66.49+17.18" 18.77+1.06°
20% 48.334+15.98% 21.15+2.00°
40% 37.81+4.58" 9.9842.71°
60% 16.92+1.65° 10.76+1.55"
80% 12.5542.56° 0.79+0.77¢

(2h ol HUMEFS dElsle] Az @ty A= A
e

o
A=
2 oLoLx]u]- 2 Hlo]_zﬂu] S wroldn] Hulgko] ZrlerE 9y ) ZU)ete Ao E XAL

_

uq] = ;z}om g}gixm 20% olak H7HAell= 7 A gt Al
o

Aol 7k Glgich. woldy]
Hrhe] wshsl ANEe VX e i e Ao 2ARAY FAEE S4F 2
3ol WS FANAGE BE A wegon St e nylon 3
o odol@r|Ee FAESL WA WelANFe] FALNTY AN B AL w4
Ao Wk woldv] Hrigel FAASEE v FAHOE F/HEHAON FE woldnE
fﬂ% | 84 ¥ Qoz RAEh W Woldn Fuc E wol@v|Fe] A3 gol

¥ 1-80. Yoldw] HrFS sl A3 WAy FRAF] ATH3 A}

kol vl e
A7V L a b DE AE
0% 56.18+0.28" -2.19+0.04° 1.1940.14° 38.15+0.28" 0.00+0.00°
20% 54.64+0.50° -1.95+0.07¢ 2.2140.68¢ 39.7240.52° 1.87+0.47¢
40% 55.04+0.36" -1.40%0.11° 3.54+0.21° 39.39+0.36° 2.7440.29°
60% 54.89+0.21° -1.83+0.09° 5.35+0.12° 39.69+0.20° 4.37+0.28°
80% 55.4440.01° -1.64+0.09" 7.39+0.12° 39.36+0.01° 6.2740.06°
uhol & u R
A7V L a b DE AE
0% 47.50+0.45° -2.05+0.13% 2.51+0.12° 46.93+0.45 0.00+£0.00"
20% 51.94+0.22° -1.90+0.33? 3.02+0.68¢ 42.44+0.19" 4.51+0.71¢
40% 52.69+0.54% -2.56+0.01° 4.3140.18° 41.78+0.52" 6.47+0.37"
60% 52.83%+1.16% -2.4140.03" 6.35+0.01° 41.55%1.15" 7.30+0.28"
80% 54.21+0.25° -2.5140.07" 8.11+0.10° 40.44+0.26° 8.7740.40°
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FE 1-81. Ev] HIMFS st Az W2T FEF) FEEE, /M4 LFE, pH, olEE
Q2 FeF Wt XA}
_ - iRy 2
arlazte v ster(q) 3 shex()
0% 87.03+0.15° 87.56+0.13%
20% 87.1540.14° 88.85+0.48%
40% 87.01+0.80° 87.39+0.52%
60% 86.36+0.61° 86.58+0.66™
80% 86.2240.24° 85.25+0.64°
] A =) Rk
@197k i i
0% 11.740.42° 12.6+0.00°
20% 11.440.00° 12.0+0.00¢
40% 11.740.42° 12.6+0.00°
60% 12.040.00" 12.940.42°
80% 13.2+1.70° 13.8+0.00°
_ - ) 2 22
An| 7t ‘;H ‘;H
0% 6.8+0.0° 6.6+0.0°
20% 6.7+0.0" 6.7+£0.1°
40% 6.8+£0.1%" 6.7+0.0°
60% 6.6+0.0° 6.7+0.0°
80% 6.7+0.1" 6.7+0.0°
RS S

v A 7=

oldE Q2 F(%)

ofd 2 9~ BFEkH()

0%
20%
40%
60%
80%

3.670£0.260?
3.948+0.270°
2.96140.054°
3.58340.054%
3.43440.560™

2.053£0.022°
1.996+0.074°
2.084£0.115"
2.320£0.322°
2.067£0.007*

WE A 39 Av ,
M5 A% &% gARAQAT 1 Aok 2A ek B AvIFT R Av)F3bel
AAHoE W AniFel FEst FE AMFud FelHow ¥ 2AFUG. HAPHL W
& ArZol B AVE BT @v) Wrige] FARSE 2FoAW /e FPe nY
o3 @vEe] W AviHnd AwAom wyyel w7 vhehavt
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N

S 2 Az 92 FE

17}

=

¥ 1-82. &7

2

=
H%E(cP) at 60T

LUk
H%E(cP) at 60T

A7k

Gl

13300£1131.37°

34050+1343.50°

0%
20%

10700+2404.16™

30250£6151.83"

11800+1979.90*

29600+1131.37°

40%

5750+£212.13°

22650+5727.56"
1440042262.74¢

60%

8050+212.13b°

80%

2

=
H%E(cP) at 30T

LUk
H%E(cP) at 30T

A7k

Al

22900+424.26"

83850+3040.56°
57450+353.55%

0%
20%

22000+5515.43°

22950£2899.14"

68300+£1697.06™

40%

11850+353.55"

47300+9475.23°
47550+17324.12°

60%

16450+3889.09°

80%

2%
H 2 (cm)

IR
H 2 (cm)

A7k

G

13.45+0.44°
13.53+0.44°
15.48%+0.13°
15.03%£0.39°
17.98+0.17°

12.38+£0.17¢
12.75+0.21°
13.95%+0.31°
14.40%0.26°
15.43%+0.46°
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£ 1-83. A7 H7HFS @ysio] Az @A FAF 45 U3 A

Ar) 7k

LUk
Hardness(dyne/cm?)

By
Hardness(dyne/cm?)

0% 79496.65+17405.47° 17065.63+2766.60°
20% 25732.43+1653.70° 11180.57+755.62"
40% 41088.30+1485.31" 16119.99+983.55°
60% 19277.95+2165.92° 13679.98+2984.26%°
80% 18589.68+1888.70° 9304.66+718.75°
) 3 ik 2
A7 Adhesivness(g) Adhesivness(g)
0% -56.33+10.60° -6.67+£2.08°
20% -19.00+1.00? -4.33+1.15"
40% -34.00£3.00° ~4.67+0.59"
60% -10.00£0.00? -3.3340.58%"
80% -10.33+1.15° -2.00+1.00°
. - 2
Az Cohesivness(%) Cohesivness(%)
0% 64.2943.56" 84.35+21.06"
20% 88.33+13.04% 126.02+24.09°
40% 80.12+14.64% 94.62+12.76%
60% 97.09+13.03% 74.084+10.99"
80% 84.25+7.83* 82.99+21.06"
s o - 2
AvlA7rS Springness(%) Springness(%)
0% 90.2346.13" 96.82+3.42°
20% 98.54+9.72% 112.59+10.67°
40% 93.28+3.42% 94.93+4.90
60% 103.18+5.36° 80.20+4.19¢
80% 98.18+4.34% 81.57+11.62™
s o - 2
AvlA7rS Brittleness(g) Brittleness(g)
0% 70.2945.99° 19.99+2.96°
20% 38.56+10.26° 20.77+4.49°
40% 52.77+7.76" 15.79+1.672
60% 30.73+5.36° 8.69+0.53"
80% 25.2640.27° 7.47+2.41°
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(@ @Y WAFS Gelstel Ax Pud FFe) A%

3

Avl Hrhwrel 4 W WA AVIH] S W} 2F gragon, 3E AvF 3
Soli= 1 37k Fol § 2 Ao vrhgth 9 @vFel Wk 4 AviFe wrinc
AAH o ¥ BAEh AAEE B8 ArHI B ArIH Aol AgHA
WoAE AvEelt W @nlE mE dr) Wil mE game] ofg el 24 e
Ao ZAFAT W AviEs P AvFY FARE @v) PP FABEE FoA
om Frhdht A0E ZAHAN, WE AvlEe] F7hEe] HW AMFY FAEuT U4 =

A A2 80% AV HIFAl 6.25= AR A, A

£ 1-84. A7 H7HFS 2Ysio] Az {27 FAF| Y= AL

& n w2k
A7t L a b DE AE
0% 55.76+0.01¢  -1.914+0.10*  0.4940.03%  38.46+0.02*  0.00+0.00¢
20% 56.1240.81°¢  -2.70+£0.11> 1.86+1.71°  39.75+1.29*  1.79+0.49°
40% 56.93+0.00° -1.95+0.12*  3.98+0.01>  37.5240.01>  3.68+0.04"
60% 57.3340.21°  -2.0840.00° 4.79+0.30  36.97+0.18"  4.58+0.39"
80% 59.09+0.28*  -1.994+0.02*  5.80+0.49*  35.49+0.23°  6.25+0.51°
e -
A7t L a b DE AE
0% 50.33+1.41° -2.01+0.21*  3.28+0.57%  44.03+1.41*  0.00+0.00"
20% 50.90+0.52°  -2.7840.01>  3.87+0.29° 43.56+0.52*  1.73%+0.64°
40% 54.27+0.27°  -2.06+0.05°  4.76+0.16°  40.26%+0.27°  4.2440.83°
60% 55.65+0.13*  -2.5840.04> 5.35+0.17* 38.97+0.12"  5.78+1.30°
80% 56.08+0.03*  -2.05%£0.16*  5.60+£0.21*  38.50+0.06°  6.24+1.14°
2}, Su| o] o] slsty 54 AL
(1) 78
AT = 2pAo Al A Ao o]E StEAoPIA - BhdA AMAE JbE B AE HUFe
ALAE o] &Har Ut TIF hRE FAnEo] AnAHE HFEHE I FFoE 2o
ARE dfstal Jon, 553 s 7MAH, 245 vdda} vlEl, EX A AL S8
WA 5o gt FH-h dF S, kst 5o A QA FEEHE 7|eE MAsta
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v Ze] W EvFuc 7}

7hegel
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UAA R A4 o=z

AR AT W

S7FE pHY}

3|

%
=

]

H
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v Fe] 2

5
=
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u]ﬂ

Foll wet WMslzh Ve sk
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Z ]

1
s

v=e] pH

s
=

b

T Wsle] £8 g AX & s

=
T

H7Yel

7]

=
=

SR A 2ARE oM,

N

A=

o Wav 3

7tge ggsto A=

£

vl

=
=

* 1-85.

ol

3|

Z

o

=

7t

Rk

87.09+0.18°
86.74+0.06"
86.47+0.08"
86.96+0.19°
86.19+1.05°

86.69+0.45"
87.09+0.25%

0%
20%

87.97+1.23%
87.11+0.98"

40%

60%

87.58+1.00%

80%
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=7t W i
Brix Brix
0% 11.440.00° 13.54+0.42°
20% 11.740.42° 12.0+1.70°
40% 10.840.00° 13.840.85
60% 10.840.00° 13.240.85
80% 11.440.85 12.0+0.00°
S E s s
pH pH
0% 7.65+0.07? 6.55+0.07%
20% 6.9040.14" 6.50£0.00™
40% 6.75+0.07" 6.4540.07"
60% 6.7+0.00° 6.75+0.21°
80% 6.6+£6.00° 6.504£0.00%
o - 2

v 7k

ol R Q> T (%)

ofd 2 9~ 3FEk(%)

0%
20%
40%
60%
80%

2.475+0.113°
3.331+0.125
3.472+0.142°
2.89940.354%
3.168+0.184%

1.877£0.025"
2.065+0.295"
2.289+0.130°
2.225%+1.108"
2.138£0.044°

(h S AtEe 2

WA EuFol} B B0E BE S
om AU 30TAA S4E WA SnFe] 4% g =)
ZFastgon, B4 SnEe] HEt 1 W Eo Atk AW 3
Aol ol Fel7t ARHA stk HAH H4A% Su] H7}

T 5E Ayl Stk

A

o
wbA o2 wxlAel A EALE T

& n

ol
=)
AN
o
oM,

aho] Alxgh Pk JFAse] A 9 {3

A7Vgel S8 5 Jert "A dA
A7 el wet ol H o
1 80% ZH7F7-ellA+=
ol S7hgtel wet

R

™) R

F-oll

£ 1-86. =7 H7HFS @Ysto] Az fAF FAFH HE H HIYA HI AL

p

al

A

=
=

2

il

2] 3 7)e e e
H%E(cP) at 60T H%E(cP) at 60T
0% 4005041202.08* 25450+£6434.67™
20% 3960042404.16* 27050+4737.62°
40% 4405047283.20° 14900+1838.48"
60% 25400+1555.63" 16350+£919.24%>
80% 2220042121.32° 69004989.95°
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2

=
HA%E(cP) at 30T

2
A% (cP) at 30T

v 7

o
=

38050+4313.35°

95200£565.69°
91300+1272.79°

0%
20%

57250+5727.56"

38300+5232.59°

66200+£1131.37°

40%

34750+£1060.66"
20400+707.11¢

33600+1979.90°

60%

36850+2050.61°

80%

ey
3 A A (cm)

o
#H 3 4d (cm)

3|

Z

o

7+

S

13.45+0.44°
13.53+0.44°
15.48+0.13"
15.03+0.39"
17.98+0.17°

12.4+0.64¢

12.40+0.07¢
12.85+0.28°
13.60+0.14°
14.65+0.32°
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20%

40%
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£ 1-87. Z7| H7MFS @Ysio] Az @A FAF =45 U3 A

0] 371 e o ae
Hardness(dyne/cm®) Hardness(dyne/cm®)
0% 69979.95+15421.38 18812.40+1066.00"
20% 52311.61+£3034.79" 31532.26+2874.06°
40% 28427.33+2554.22°¢ 12529.94+434.60°
60% 16346.01+2131.13¢ 13966.75+2327.70¢
80% 15456.20+185.10° 12952.15+1350.40°
)7 e wa
Adhesivness(g) Adhesivness(g)
0% -55.00+12.29¢ -8.67£2.08°
20% -33.67+£3.79° -18.00£3.00¢
40% -18.00+1.73° -5.00+£1.00%
60% -8.00£1.11% -6.33+1.15"
80% ~6.00+1.00° ~3.3340.58°
=047} wd e
Cohesivness(%) Cohesivness(%)

0% 79.51£12.43° 84.75+13.82°
20% 72.14£10.42° 79.68+18.08°
40% 77.40%5.63" 125.9048.37¢
60% 96.56+2.69° 98.04+22.64%
80% 86.114+3.80%" 108.05+11.34*
=097k e a
Gumminess(g) Gumminess(g)
0% 95.97+18.70° 23.37+5.90"
20% 55.89+4.22" 36.56+4.06°
40% 33.02+2.84¢ 23.45+1.92°
60% 23.49+0.38° 20.85+4.41°
80% 22.554+2.76° 18.2440.14°
0|97k e e
Brittleness(g) Brittleness(g)
0% 77.75+8.22° 28.0049.78%
20% 52.66+6.92" 36.62+7.08°
40% 28.67+1.85¢ 26.95+4.61%
60% 22.49+0.81° 21.65+8.90°
80% 21.24+4.04° 18.61£0.60°
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@ =0 W geiste] Axd Was s A
zu) Arhae] FUKgel wel WA EuFa R v #ole A FAA 7
askgom 1 olFo gl ashs ARE Bt WE SuZi A SnF ol
719 Aol A gl Ao AN AMEE S48 dn v 20% AAAAE A
W27t FASA Ao 1 ol Fel el ks ARe na WE SnE
FE IS Aol7h gl Ao ZAHNAT. FAEE WE FuFe] 4
27kl wheh gastglont, HE EnEe o 5 oAtk 40%
o AR o)Al ME A SuFelut W Eul%e] FAwsl A Atelubd ekglh A
SR A% WE SuF P SvF BT 6 Q4 370 el 348 A

bt AoR ZAS W JvEe) 40l FW SuFnn tha wA 2AH

3 F0 A7

£
&1:
_Vl_“u
_>L
_>L
&

o{}l

\l

_,d

Oli

_‘d

r1r

oﬁ

OSL'

mlo

HI

ONmimm

E 1-88. 1| IS <3t AxT @27 FEF HEWSE AL
=0 Rk
A7 = L a b DE AE
0% 54.65+0.30° -2.1840.04"  1.93+0.38"  42.87+£0.42°  0.00%0.00°
20% 28.02+0.25" 10.9840.45°  7.49+0.42°  69.84+0.11" 34.78+0.64"
40% 23.30%1.22° 14.30+0.25"  7.10+£0.03*  72.64%1.24" 37.04+1.01°
60% 18.66%0.86" 15.10+£0.19*  7.21+0.38"  77.36+0.77°  41.34+0.62°
80% 16.57+0.66°  14.55+0.08%°  7.43+0.33*  79.24+0.64*  42.9140.54%
=] E

A7 = L a b DE AE
0% 50.15+0.07  -1.9840.10e  1.50+0.02°  42.99+0.06°  0.00+0.00¢
20% 25.07+1.90° 12.3940.14%  6.20+£0.21°  70.49£1.90° 29.29+1.84¢
40% 21.52+0.66° 14.374£0.39°  7.34+0.33"  74.42+0.74> 33.54+0.86"
60% 16.79+0.14¢ 15.78+0.01*  7.67+0.37""  79.334+0.16°  38.30+0.29°
80% 15.54+0.15° 14.93+0.28"  7.83+£0.40°  80.36+0.06°  39.05+0.16"
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ARIAAS Fal AAE A@AG wet d=m] (doldArl40g, Arl40g, SH20g)E A T
gl WA Tgete] T 200g Hlolam FA|ZVIE ARG AT old EAE =
53] AlZ S 2A17F HX s A 525°0)9] F2 400mlE FFATE HAFE EAjo|A EEO A
AFE AAS 587 g5t JAAS A7 A5 7FeE 1200es A4S F8k] Food
AR 15537F ZolA H7FsGITE = 3s s

=9
ST A2 20g9] S/ 20gS FH7FSle] HomogenizerZ 8,000rpmol| Al F 133+
gk & ol A= gHoE Ayl T dold AE FHFEA(ATAGO, N-1, Japan)g A&
slo] 7HeANEES SAsYY. pHE 5 AR 990 pH MeterMETTLER TOLEDO, MP
225y AHgsto] SAS T ofdm e s obEF o= HAgor SAHSNY. HAEs Alx
gl & Brookfield digital viscometer(Model DV-I, Brookfield Engineering USA)= Spindle No.
6(Model RVT)S AF&-3Fe] 10rpmel A S73FATE 100ml H] o] Al =& 100ml FH 3 30T} 6
0CAAA 2tz S48 A . HFAH S =5 Line spread testtH &2 SASIGI T A2 (55T)E A=t
E71(F-3 175c0)0l Wi &715 50128 125 A HE ths 40de #13 dolE A
BEAE Tl Fo xRS SAHSY] floto] 2oz A3 F circle cubed] AR
23 % A§-31 A} (color difference meter, Model SP-80, Tokyo Denshoku Technical, Japan)
ALE3Ee] SAHEAY F9 EAL 50ml Hlo]AHC FAE S0mlE #3014 Rheometer(Sun
Scientific Co. Ltd, CR-100 D, Japan)E A}-8-3}9] load cell 2kg, probe®] #74-2 20mm, Al59]

FZlo]= 20mm, table speed 60mm/min®] £E2 A4S F5A5T

flo
o

rot

M oy 2
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E 1-80. SZF o|FAAVE o]&3ld APT AFv|FY 10°ColA 10087 AFFT &3

154
%, M4 TYE, p, opLR 2 Wt 573

] A A7 Z_]_— o))
%) 0 25 = 510 = 75 100
wold = 87.44+0.23"  87.19£0.01° 87.53+0.02° 87.36+0.06° 88.68+0.11%
Hu| = 87.38+0.18" 87.53+0.04* 87.43+0.03* 87.344+0.13* 87.58+0.02°
SH| = 88.06+0.06*  87.50+0.02* 87.41+0.03* 87.60+0.01* 87.82+0.23%
. A7 7HY)
Brix(%) 0 25 50 75 100

wold W)= 10.00+0.00°  8.80+0.00" 9.80£0.20"  10.00£0.00*  9.80£0.20°

| = 10.304+0.10°  9.20+0.00  11.40+0.00* 10.00+£0.00°  10.00+0.00¢
Su| = 8.40+0.00¢ 9.20+£0.00°  9.60+0.00°  9.40+0.28"  10.40+0.00°
. A 717HY)
P 0 25 50 75 100
woldm = 6.40+0.00° 6.40+0.00°  6.40+0.00°  6.45+0.07°  6.40%0.00°
| = 6.40+0.00° 6.50+£0.00°  6.50+£0.00°  6.50+0.00°  6.45+0.07™
S = 6.30+0.00¢ 6.40+0.00>  6.50+0.00°  6.55+0.07° 6.40+0.00°
opul & O A7) 7HL)
(%) 0 25 50 75 100

wold )= 3.48340.024° 2.806+0.005¢ 3.22040.033° 3.055+0.003° 2.623+0.007¢
3.592+0.012* 3.063%0.007° 2.767+0.002¢ 3.082+0.055° 3.206+0.010°
3.488+0.024% 3.068+0.028° 2.951+0.003¢ 3.226+0.065" 3.153+0.007"

E 1-90. SZF o|FAAVIE o]&3le] AP AFu|=2] 10°CAA 100€3F AAFFT A L

HEI2HY)
B % (cP) at 60C
0 25 50 75 100
Lots0l=s 14450.00+£1626.35° 30450.00+5727.56° 34450.00+1484.92% 37650.00+2616.30° 31450.00+4596.19°
0= 28850.00+70.71¢ 58250.00+353.55° 50400.00+3676.96c 67150.00+£636.40° 62350.00+5020.46%°
2015 20300.00+2121.32° 52450.00+10818.73% 48250.00+353.55% 49850.00+5444.72% 61150.00+9121.68°

MEII2H(Y)

0 25 50 75 100
2otaal= 27200.00+565.69°  43450.00+636.40° 43700.00+2545.58" 50750.00+4030.51* 40450.00+1909.19"
o= 53350.00+3323.40° 74500.00+2687.01°° 71050.00+353.55° 90900.00+5939.70* 82450.00+919.24%°
S0= 44300.00+8343.86° 80000.00+6929.65% 69500.00+4384.06° 74200.00+12586.50*° 93800.00+3959.80°

MEII2H(Y)

0 25 50 75 100

E=hES 16.00+0.37° 12.33+0.22% 12.56+0.38° 12.08+0.15° 13.36+0.21°
=HES 13.4140.11° 10.66+0.34° 10.65+0.18° 10.36+0.19° 10.4140.19°
=015 13.34+0.27° 10.46+0.22° 10.66+0.31° 10.10+0.15° 10.21£0.17°
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AZu|=9] 10°CAA 10097 AFE MW 3

¥ 191. 52 o|FAAVIE o]&3dt] AJ3Th
=73
A A717H)
o 1 25 50 75 100
L 55.07+0.07* 54.124+0.00° 56.00£0.09" 39.01+21.55* 52.92+0.81°
wopsmz -1.92+0.02" -1.76%0.18" -1.83+0.04" -2.2840.01° -2.03+0.06"
= b 2.5840.28a" 2.81+0.04* 2.14+0.23" 2.9840.04* 1.96+0.52°
DE  39.3140.08" 40.18+0.11*" 38.4340.09° 40.46+0.34*" 41.28+1.08"
L 54.65+0.58" 54.46+0.00" 54.26+0.14 53.98+0.16" 54.06+0.30%
Hu = a  -2.00£0.11" -1.93+0.00* -1.9240.02° -2.52+0.11" -2.04+0.09*
b 1.14£0.78*  1.80+0.15* 1.85%0.28" 1.81+0.26* 1.4440.01°
DE  39.72+0.58" 39.91+0.00"" 40.1440.14* 40.484+0.15" 40.32+0.29*"
L 30.13%1.05° 25.63%£1.10° 24.87£0.64° 28.21£0.45" 25.95+0.42"
e a 10.46£0.01* 6.02+0.92° 4.98+0.10b° 5.53+0.54* 4.33+0.58°
b 6.24+0.01* 2.48+1.17" -0.37£0.06° 1.02+0.18" -0.41+0.48¢
DE  65.26%1.10° 68.96+1.00" 69.2740.65" 66.414+0.49" 68.58+0.45"

AZuE9 10°CAA 10047 AAZF EXHEA

o|TAATE o]&3to] AMIT

¥l 54
. Z X]—7 Z_]_. (e}
Maxweight(g) 0 95 i 052) = 75 100
ol & n| = 30.17+3.31°  41.33+2.07° 28.50+3.27¢ 52.50+3.27° 27.17+1.94°
Hul = 30.33+£2.16°  37.33+3.27¢ 34.33+3.50¢ 44.83+1.47° 41.67+2.34°
Su| = 37.00+£2.76°  29.17+2.48¢ 42.67+2.80° 52.50+3.27° 53.17+3.43%
Hardness AZF717HY)
(Dyne/cm2) 0 25 50 75 100
Hlo].fsﬂ El] — 25217.33 35513.17 25367.00 44251.50 25610.67
= T +3297.15° +1411.34° +3000.37°¢ +3669.03% +26.38.12°¢
?'sﬂ El] = 26428.67 32510.00 28390.50 39045.83 36943.67
b i +1318.37¢ +3268.22° +2612.86¢ +2060.24* +2086.68%
= El] — 31590.67 24951.33 37156.00 44251.50 45497.33
= +3287.46° +2762.24¢ +2051.80° +3669.03% +2993.71°
A Ry Zl' Qo]
Adhesivness(g) 0 o5 1052) (&) 75 100
wol@u|Z= -15.67+£3.72° -27.67+2.34°> -16.83+£2.99° -33.33+5.13° -13.17%£1.47°
Hu| = -14.67+£2.50° -19.83+3.31" -22.1742.99> -23.83+3.49° -22.17+1.47"
Su)= -25.50+£7.40" -16.00+2.61* -26.17+3.37° -26.17+5.13° -29.50+4.09>
A Ry 7k Q)
Cohesivness(%) 0 95 1052) (D) 75 100

ol A %
EEE

zu%

116.74+12.84% 125.09+14.43°
110.17£13.46" 123.24+12.98%
124.604£19.82% 115.25+19.98ab 126.62+14.99* 126.62+14.92%

122.14£13.45°
132.30£9.48°

109.97+14.92°
109.23+13.21°

115.28+18.08°
111.20+7.25°
105.66+14.78"

- 136 -



100
105.1248.02°
105.19+3.60°
101.69+3.83"
100
31.19+4.20°
46.4145.00°
55.35+6.17°
100
32.9946.46"
48.88+6.06°
57.1749.50%

75
101.16+4.95°
102.53+2.39°
116.3344.95"

75
53.76+12.56°
46.75+7.01°
53.85+12.56°
75
54.80+13.93°
50.2146.23°
54.80+13.93%

50
105.24+3.50°
101.20+0.71°

116.33+24.24°

50
34.67+4.36°
45.29+4.34°
53.85+5.76°

50
36.5645.38"
45.85+4.64°
57.43+8.10°

25
106.02+7.29°
104.53+2.68°
101.35+4.19°
25
56.13+15.06°
45.81+4.34°
33.28+2.97¢
25
54.89+7.81°
47.97+4.64°
33.77+3.75°

102.19+2.83°
101.76+5.88°

104.13+6.22%
35.2845.73°
33.53+5.50°
45.47+7.69"
36.06+5.95"
34.2146.36"
47.3849.57"
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of dojda= A ket Aom YRt Su59 A A7)kl 504 0] Awk
B 238 Maxweightzto] Z71ste Ao g2 xAEow HAu=e] A= A4 %7
=387 Maxweightgho]l T718He E¥S BojF ) doldn] F9o| 9ol 75U 7k=
S7Fettirt ol% A Fraskes ASo®E AMEAT ARSI SHSY Fg- A7)l w
A2F Hardness”t S7betalom = A& It & Zol7b Al @Ffoy Swuse] va
Hardness”7} &< Ao = YeERYT. dv| =9 Adhesivenessi= 759 7HA]+= A=} S7)ster) o] &
T3lE = AES HAFAon Su|52 AV & 9 WA g ASE YER
Cohesivenessi= =45 Ag|axk 2 zol7F UL AA7|gbel] FFe 18] A% & Ao
2 ZAE A 59 Springnessts Woldu]Folu} duSollA Azt A7) d

OForA Wk Gumminess= A& 7|7to] AdEol wEl Az Z7lelE AdS ®
ANM 2 F7FE] 7]'” & Ao 2 YERH. Brittleness 94 Xi%bmcﬂl -2}
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homERE, QEE, AR BT B4
(1) A=

FAARE GFE WS FAED gPFoRRE AFWol BERGE, Wiy, o
5=(70, 200mesh)'d, A=APE(THFAE, BE )2 A7 S48 2AEEIH. 4 AR GOl
. glutinous rice 70 mesh (t-7), GO2 : glutinous rice 200 mesh (TH), NGOl : nonglutinous rice
70 mesh (T-7), NGO2 : nonglutinous rice 200 mesh special (T]7), NGO3 : nonglutinous rice 200
mesh (t-7), TNGO : nonglutinous rice 200 mesh (Bl = WHsla 7t A|2H=Z SH g5

weh #Astglet

TFEAFS AV ARE oF 10g] s Fste] 105T dx7]odA 24X 7bEt Artddx
Hoz SAst FE&AAF(WSHE 27HF 25¢S SHT 30ml7b 9= DA FH(50mI)

of ¥u & T3sle] A230°C)oNA 3087 HH-SAIZ1E 3,000rpmol A 1553 YA R ST
3k &

a9

gl FFE 7 Gl s go] dxste] I AP EHFES A 52590 LR
2 WSIE T3t 18a FEFTFATWADE JAdEY FAE SH PO% T s A

S

of xHEMEE A7) 98t A AFA|(color difference meter, Model SP-80, Tokyo Denshoku
Technical, Japan)E AF&3to] 543t 271 Al59 RVAS S #jHS AACC WHo=R =
At AFE7171= AESHEA(RVA, Rapid Visco Analyser, Newport Scientific Pty, Ltd,
Warriewood NSW, Australia)o]il &3}yl 4o] w2 A= Wl 242be] A8 HFSFA7F 28¢go]
HEE RVA 7] SRFE 78t 30C2 183F §AAZ § 95T 74dstar 95T oA
2587 A B S0C7HA] WEZHAI 7] A 2433 A 8FSHE RVA viscogram 2 F-H 5.3} 7]
Al (initial pasting temperature), Z 3L7 (peak viscosity), F A% E(trough), Z T = (final
viscosity), 7}& 94 E(breakdown), =3} (setback)E TSl TE AEWelE=  Rapid  Visco
Unit(RVA)= E A8t}
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H g3t B7LE A5 FEEE ZA} GOl : glutinous rice 70 mesh (HF)

T (%) e ik
GO1 12.32+0.02"
GO2 12.71+0.09"

NGO1 11.8440.48°
NGO2 10.86+0.04¢
NGO3 13.5340.18¢
TNGO 11.20£0.01¢

E 1-94. FAAE

FUN

GO2 : glutinous rice 200 mesh (U]F)
NGO1
NGO2
NGO3
TNGO :

: nonglutinous rice 70 mesh (U]F)

: nonglutinous rice 200 mesh ()

nonglutinous rice 200 mesh (EJ3E %)

: nonglutinous rice 200 mesh special ()

A g3 Z7MF A5 FELAMAFWS) B FEFTAT(WAD A}

WSI(%) WAIL(%)

GO1 2.3+0.028° 2.1+0.103°

GO2 0.840.001¢ 2.0£+0.017¢

NGO1 1.3£0.030° 2.240.021°

NGO2 0.8+0.000¢ 2.0£0.040

NGO3 0.7£0.057¢ 1.740.031°

TNGO 1.940.013" 1.840.004¢

E 195 FAAEE g BILF A5 M= A}

A L a b DE
GO1 88.2440.04° -0.40+0.04° 3.3140.04¢ 6.35+0.04%
GO2 88.51+0.45° -0.43+0.02° 2.63+0.02° 5.93+0.45"
NGO1 87.68+0.55° -0.55%0.02° 3.75%0.10° 7.03+0.49"
NGO2 88.10+0.04% -0.66+0.08° 3.15+0.00¢ 6.4640.05™
NGO3 87.77+0.06° -0.63+0.06" 3.8540.08? 6.98+0.03%
TNGO 88.37+0.02° -0.66+0.00° 3.5440.01° 6.32+0.02%
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¥ 196 SAAEE kg AVLE A E9 RVASE ¥ XA}

Viscosity (RVA)

Pasting

Sample .
temperature Peak Trough Breakdown Final Setback

(©)
GOl  65.68+0.03" 181.89+6.91" 3.2841.89" 98.61+5.09° 118.39+£2.06° 35.11+5.35"
GO2  65.65+0.05" 354.67+1.45° 99.25+1.53° 255.42+2.60" 142.92+1.42% 43.67+2.82°
NGO1 65.6840.13" 367.53+8.54" 195.97+2.66° 171.55%8.62" 324.72+4.84% 128.75+7.50°
NGO2 65.70+0.00° 430.11+5.57" 183.14+3.01° 246.97+3.43" 328.55+1.94" 145.41+6.03"
NGO3 67.10+0.05* 335.47+1.15% 163.72+6.98° 171.75+6.05" 317.22+8.68" 153.50+7.66°

TNGO 67.3840.41* 263.00+£2.85° 149.28+4.08° 113.724+6.78° 267.33+4.48° 118.05+7.07¢

@) Atz

A7V Hat RS 12%2 BAESIT ke mE FRed Aol AX fter
AA7FF WAL el 2 Abel {ISith FAVERS R SRS 12.5%E WER
GOVE7H77F 2.3%°] w83l A= 7HE %92 TNGO7F 1.9%, NGO1A7H-7F 1.3% w2
2 ZAME AT GO2, NGO2, NGO3 7rell= & ztol7t §le 2 o2 2AMEATh 2779 %
7b Aot s FRS e A s HolX = AR AR

of WA = zpol7t §l= Aom ARG EE

T TA T A7t =
ALt Fold s 1 A ¢ko] %O}X]'E Zﬂgi ZALE]
[e)
o

>,\1

=
A Gt v A R FESFATE

Ak, 7Lt PATEE JFele FEFTFAT

A7pRol MEE ZARE A3 97| E GO27F 7MY = AoE ZANESAL NGOl’éU}—rﬂ 7}
F sk Aow AT FEVER] W7 WATEE By ¢

A7VEZE dFATFRR Y SV e Alo® yeisith 27bRe] iwTh o Fopdas
ZHEU WA B SUbske Ao m ZAMEAT. A EE aTvERe] A e 7o
AMERY 2 Aor AElon =7 Zopdas A= ¥ Yolx= oz yE
ok A7bge] FAEE fWartRErE FAVIERG i 2 3o R AEAL 7R
- Qb Aobd off AT dolx= Acw xAEA Y HE S AVEEe i AR

Fholl &= & Aol7t gl A= AT
_i__
€ fle? ugd. AnAst ST B ARt FE5S 2 A 2ATY 9
Aol 2 ;
S BRAERY A A TARR, B 59 H4E e

w1
break down#k< FHA7HFU WIA7LE B EVF A4S SUbee Aom AT

A7V 75 200mesh A7} 70mesh® o 7haqbg do] 2.50) =2 Ao YEpET HT
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s Y277 37T HSAEEY e 52 o8 JrrEAT. A9 =354 %
WAe Aol Y= BILEY set backFte WARIIEIF FAVLEHT 3ujolAt e Fow

o
N

o
FE k. WA} ARV BF Q=) FobA RS set backFho]l EolAE A

4}
32
o

o bRe) B3 5 54 24

AH A& %611 Frlg A7LE GOl, GO2, NGO1, NGO2, NGO3, TNGO ZHZ} 150gS 94
A FAsHAl EFE 5w ARelA HAAGte] Fstekth FE &
PR 3~537F olal, vhA] ofE R FAstal 3ugt 7tdete] AVFEE
% 1

B9 WHTE Z4F2 we f%}am.

Fo st A7 AR 9F 10g8EE FH sl 105T dx7]olA] 2441753t st
o2 =AFYY. A+ ABE Brookfield digital viscometer(Model DV-I, Brookfield
Engineering USA)=Z Spindle No. 5(Model RVT)E AF8-3}le] 10rpmoll 4] 54 3FSIth 100ml H] o]
71l AlZE 100mlF 3 30°C, 40°C, 50C, 60ColA Z47 SAs Ty Hd2 ARE Line
spread testtH &2 SA3I T Al2E 30T 60T A Z+2y FHale] A2kt &7] (53] 175cc)9l]
Y 8715 o<y 185 HAPol HE v 47 by AR Holg SAst HdXE ot
ATt A5 £ 50ml Hlo|Ao] FAIE 50mlE F @A Rheometer(Sun Scientific Co. Ltd,
CR-100 D, Japan)E A}83}lo] Maxweight, Hardness, Adhesiveness, Cohesiveness, Springiness,

Gumminess, BrittlenessE =738}t oju] S 72 load cell 2kg, probe®] 2742 20mm, A

[ez]
=

59 3FZ o]l 20mm, table speed 60mm/min®] HFE= =4S SASIATH EE AT+ 470
o NRE Z4se] FAROD Yehhlh
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£ 197. g5 AVFE A5 335 FETF 2 HIEY x4}
A7F7E
A5 5 GO1 GO2 NGO1 NGO2 NGO3 TNGO
(70mesh) (200mesh) (70mesh) (200mesh) (200mesh) (200mesh)

FEH (%) 92.64+0.04°> 92.86+0.16* 92.64+0.04" 92.16+0.01° 92.73+0.03* 92.3240.09°
AA(cm) at 60C  21.35+0.31° 19.00+£0.00° 17.05+0.10° 13.30+0.14° 16.48+0.17* 16.30+0.14¢
AA(cm) at 30C  21.48+0.28" 19.63+0.25" 17.63+0.48° 14.58+0.43° 17.33+0.15° 16.53+0.13¢

ii

o

F 1-98. ¥ A7MF A R9 33y SAHEE HEWS A

HE(cP) GO1 GO2 NGO1 NGO2 NGO3 TNGO
(70mesh) (200mesh) (70mesh) (200mesh) (200mesh) (200mesh)
60C  3697.00£428.51 8098.50+659.73° 8992.50+426.39° 17996.00+1132.79° 11398.50+801.15° 9133.00+43.84¢

9799.00+£289.91°¢

d

10373.00%£173.95

d

12505.00£521.84
d

50C  4446.00+£916.41° 8692.00£420.02° 10204.50+713.47° 19330.50£1057.12* 13098.00+£299.81"
40°C  4888.00£285.67" 9296.50+£135.06° 11290.50+£164.76° 21694.00£472.35° 14408.00+£250.32"

30C  5131.00+400.22" 9646.00+£90.51° 13580.00+110.31° 24350.50+301.93" 15806.00+£224.86"

¥ 1-99. 43 BILE A5 53 EHEA A}

271
=4 GO1 GO2 NGO1 NGO2 NGO3 TNGO
(70mesh) (200mesh) (70mesh) (200mesh) (200mesh) (200mesh)
Maxweight(g) 7.50£1.73¢ 12.50%+1.29° 12.75+1.26° 19.25+2.63° 16.75+1.26" 11.00+0.00°
Hardness 21319.00 23591.00 16331.25 19983.50 17921.25 16297.00
(Dyne/cm2) +2447.56% +4881.59° +1472.24° +2462.65° +2014.32% +3308.05°
Adhesiveness(g)  -3.00+£0.82° -3.75£1.26"  -5.00£1.41" -9.25+0.96" -6.25+0.96° -4.50+0.58"

Cohesiveness(%) 189.91+90.00" 207.25+76.14" 103.96+27.16" 116.89+81.68" 127.82+31.54™ 137.79+37.46™
Springness(%)  147.39+53.18" 167.28447.78"  94.18+16.41° 113.34%20.49" 107.17£19.03" 112.50£20.36"
Gumminess(g) 13.29+3.85" 26.35+11.26° 13.08+2.55" 27.34+7.44° 21.17+3.93" 15.16+4.12°
Brittleness(g) ~ 21.12+14.43"  48.11%33.09° 12.61+£4.50°  32.08+15.05®  23.23+8.15" 17.68+8.54"

(3) Az

53} § A7t FRIFS GO2RTFETE 92.86% % MY Al ZALEIRL o NGO 7L
7F 92.16% %2 7HE W SRS HAFUTh AAH R = u 92%We] e SIS
BAE glez deiht dAger £urt $55% APl ¥ o Ao F
A7RReL WATFREE vlaskls B AR HAAde] w2 AdeE Ueyth fdEEE
HlaLEk S Aol dA7E kA s H3Ago] AR avbRe A ey u
Ao® 2AE T

NGO2 27139 HAo] 71 & Ao ZAEJI GO1E7FE7E AAlo] 7FE e Ao

o

o} %

%

it



e ¥ E2 HS 749 200meshZ 77} 70meshZ7FFHt} A EA] o] =2 Zo&
ZAE QT BE AR A FoA SAHLE7 Z71E u AAo] vy or ZulsteE Ao
2 UERSE

A2 GO2ETFF] ol 7 wA AN S NGOIAZH:7F 7hd v Ao AR %)
o AT At fAVFREG £E FRE AT A Aeas AEfte] w&
AR AN HH G 27bFe] At i 2vhr Ry AdolANt Argle] Wt

l-?,
2Hd& NGO22&7H77F 7HE WAl 2AMESlAL GO1E7F 7 7Hd =2 RS HoFuTh
FE7FFRGE gA7EE FAdol B4 WA YERSE AL 200mesh 2 7HF7F 70mesh27FE E ok
Aol vhe Zlom ZAETE A, ©EA, FHS GO R MY e e B
o] Fal NGOI&E7}#7F 7hd b X5 BolFdn a7 7o 3ol wiarte &4
Hoh R Eokom AVERe] ATF FAeE el W Ao R yEwth AR
T WaATERe g ol o iR WA yvElwth 4 NGO2 A7HRel Aol Mg =
ZAFEIAL NGO17 GO1&7E#7F Aol 7Hg WA #H ek A4S 387 Wit =
2 AFol7k gl o} 200mesh271F2] 7 -9-oll= 70mesh27FF-ol Hs| 2uo]% o] H& A
o= ZALE QT

20. H©= Ax

A

25 ®ol Apiss AEFores X, FAH, 9, dEH, W, AN, i,
FFE Fol Atk Al AtEE A2 AA IEEH dEPow v AL A dE
Aol weh iy JAw e P Edh o vl 3 ek EFEEE 4

S W g e W gel b 2 AelWe & ARel TN Ak & A
A= ol 2 2 (amylose)2t oF'H Z 9 ®l (amylopectin)®] &F 252 o2 FAHo] Q) ofdE =R
o opARe R el AgEel WEO HOnE AERd HUW 100% o

AR ARl e 93 oge W oy Aels £E, BUE AR, 2 4L 5 |

o
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BaR FAATE FANT AR AFFS SYUFE FHEA AL g ReEUE

7 AATIESL WEAT M ES el WS A%
(1) % Az

ohuEs Fpel W uEe olghdA S4S 2] s WET FuAT £

-1 H
&2 @dste] HgFeh)Fe AxsA. B7FFAIRE 100g(E¢HIEE)S RSM A A F

whel E(800-1200)] A7FekE FASA EFE F AHAKGE) B Ase] FHA 2
el 2 £ olgstel ZEE 357 Folu, th] R 2Uste] 3RAHAse] £ Azl
vk el SREY 2EE SR ne B

2
P

TEIFFE AT =& oF 10gdEE FAste] 105T 3]0l A 24417 2347t
o2 FSA43Sth SAE 20gd THT 20ge F7Fste] Homogenizer= 8,000rpmol 4]
] dolxl NS FAIFEA(ATAGO, N-1, Japan)s AR&3sto] 7H&A1Ld
o AHE s AR 20g0] SR 60gs F71eke] HomogenizerZ 8,000rpmol] A
1A #3te] 0.IN-NaOH £&HS A}&-3}o]
Aston AiAlFRE ALbselth oldE2e s e 90T WAy owr 574
lge Fste] 0.5N-KOH € 10mlE 7}Fstal 8,000rpmell A & 3HAZ] + 100ml= 4
o] &9 20mLE 100mL volumetric flaskell %3}l 0.IN-HCl 10mLE #H7}3te] S3kA]7
7 ¢F 9omL H Al SFTE 7H tUs 82 = &o(l4g 829 36g 2= ZHY
/IL) 1mLE Y3 100mL = A F&3t3th. AoA 2027 TAAZ £ 625nmoll A J
(CARY 3E UV-Visible Spectrophotometer)& A3t At A X3 =S Brookfield digital
viscometer(Model DV-I, Brookfield Engineering USA)Z Spindle No. 5(Model RVT)E A}-8-3}¢]
10rpmoll Al S48 Th 100ml vl o] Aol =S 100ml &l 30T 60CAAN 22 S4&ATt o
skath AlE(55C)E AlAgE &7]1(F3 175¢c)el
Tstlv 59
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o ¥ AN ok
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o ¥
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Wi
=

AL =5 Line spread testH o2 =4
718 soad 12 ﬂx‘ol HE O 47de] 3 dolE Ao FdAE
FHAEE A3 7] st Aoz 23l I circle cubeo A|EE 23H %

(color difference meter, Model SP-80, Tokyo Denshoku Technical, Japan)E A}-83}o] w3t X:
84.48, Y: 86.19 Z: 9946 7|wCo®E L(HE), a(dM%), b(3FM%), DE(Ah#ks SA skl
=9 542 50ml H]o] A FA]E 50mlE F 3|4 Rheometer(Sun Scientific Co. Ltd, CR-100 D,

|

l:-

Japan)E A}-83}9] Maxweight, Hardness, Adhesiveness, Cohesiveness, Springiness, Gumminess,
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BrittlenessE 43}t ojul SAH3271 load cell 2kg, probe?] &7 20mm, A|52] FFZ
o] 20mm, table speed 60mm/min®] H£E=Z =4S SASIUY. BE AT MY AEE

=A4sto] oz el A

SRR p =L

SR ()

Y 144, AR QAT AN S Deslel MBFY FEIF, DI, VE,
TP

(3) Az

(7}) Water, brix, acidity, and amylose of porridge as a function of ratio of glutinous rice and water
added

FAME bl e F9 FRYFL ST A% ASFe SR 4949 4P
PN

4

[e]

S wH g ol R o A ek o gFo) FESFS 89%l A H 93% =
ATt Zpol7b 4% =2 YErg T 9o 7H8A B e B e B e P e s
o} FFS wdow FATEE HIheEol = 7HEA L gtol HA Fvkske Ao® %
APE AL REA ThpgRe] SV s VRS Y Ee HA fdAske 3e® YErwth 3EvE

© I #
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=
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Foll GFe A W2 bR Aol s AT wge] 7P Akl Ao 9FE
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SR IS (3)

39 145 FATLFS QAR wigE &S gYsto] HgS9] M= P
(W) Viscosity and spreadability of porridge as a function of ratio of glutinous rice and water
= Hg4ge Avel s R AeE AR e
=2
—

=
Bashe AFS RelFUL FRALE X Fo| A% A ko] Zrbel ool
s AFE noFqr) e wnel 4w AgwlA FHAIE v ge] T HEE
S BaAROL B wrel slade] AeolAs 1 gaZe] ke Aoz eyttt 3
Augre A5 e g vel JFe 24 wkon s00grteHE Wb
e e A7 duel ARG FA FRATL 12000715 ATl N &

of S7bell wet HE=7F FASHA AAskivh AR A3 Fo Hs Jhewke] wskd w

- 147 -



g} S WA FAAT HE 100%=2 Ax3 59 A bR Sk w548
asteE oz Yebth Fo AL JteEdn R wekA] I 9FS weke
o JhesFe]l TS E HAALS dAHoRr T o AW & Frlel wEl md b
Agel A S7tE e AFS BolFdnh PaAR Az o HAe Treo]l S w
g} o) $- fFolqom Frkske v FRVFEER AR S| WAL ofF s ke
7

ot
fllo

BAFQT e HEF AbEAAE BT Wb gl S4B HYHo
A FARQAT Ee AeF QAT B &9 Fohe mek NPl 2% 71

L Ao® ek

" 832 X y e e Y &
N &7 L7775 )
HUENY (8 B 7

g e W

EHE TR

a9 1-46. FA7LF ATIE Wigu &S EEsto] njgFe] Aot 43}

(Y} Hunter's L, a, b, DE values of porridge as a function of ratio of glutinous rice and water added

Zo) WolE SARAT BAAT Hgo] FoMEl W Wb AR s Aow 24
H9a ArEel B2 B Fo wolE el oR e 58 FanTE Az
Zol o7k AeBe 22 W foldon dasgla BatRR AEE o Wl 7t
T Wsbt S v AA Ktk 800g7trE AElwel s o Wr|vh FEn &
Zhell wheh & AstAARE 1200g 7HrR AWM= wilg- felHem BE AarTle

o ehgh Fo AAmt P Aol sl oJelAt A8 G WA o
o] ZletgE HAwrt FoHor Frlske AoR 2ALEY. 53] 7o Wav)
o 1170g9] 753 Agale]l Axd Fo] AR A ¥ Qo 2l
= Z

E FanEst b wak me tha 9ge v

o[\

rr

- 148 -



A 2wt oll A

N
T

ASR AT 7ol

A&

-
R

A 2 ol A

A7

1
s

-
R

7}

=
[}

715

e Aow 2AHT.

A7}

H7h

TN Rer 2AE AL

AbE] AT

AR ghe weF T

=0
B 2 B

2 100%01 7 1200g4 2l atell A # AL

5

Hardness

Maxweight

Cohesivness

Adhesivness

Gumminess

Springness

2
&

Brittleness

ad 1-47. FAZIES} PA7HE WiFH &S @Yt HdSe A=

- 149 -



[e]

]

I—/él—]j

H

S

o

(2}) Rheological properties of porridge as a function of ratio of glutinous rice and water added
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AAF] E(700~1100g)° 37kt wdsAl e F AAHARGE) 9 FA sk st
o} ojuf RA|EEe] o]F Masking material 2 33 HF 30gS HUF £t AHlHs E&
Gato] AlEolA ¢ds] #7] Agetd SHEE Fo 383 Foled. Fo] dAdHY FH4

o]
ol wh} olsed 54 zAMSATH

A
Z3 S F 10gd =S FHs 105T Hdx7|ollA 2427Hse Artd Az o
=Aelth FA R 20g0] FFF 20gS H7lste] Homogenizer® 8,000rpmoll A ¢F 1387+ 3
A(ATAGO, N-1, Japan)g AF&3te] 7H&A 1P =S A3t

g 0g= %7}3F°] HomogenizerZ 8,000rpmol| Al <F 1+-3F 23 &
stel B A=) 10mlE H]olﬂoﬂ #3ste] 0.IN-NaOH &N& AR&3ste] F3F Aoz =
o A ZA] 8ol pH MeterMETTLER TOLEDO, MP 225)%

Agahel ZReAA obEze s FFe gom wAMon AR dEs Az FL
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Brookfield digital viscometer(Model DV-I, Brookfield Engineering USA)Z Spindle No. 5(Model
RVT)E AFE3FS] 10rpmol A SA 3T 100ml Hlo] Aol =< 100ml FH3] 30T 60TolA
Zyzy S35 HAA2 =2 Line spread testtH &= S4BT A|R(G5T0)E AZs &7
(3 175cc)ell B 715 Eol=d] 15 HZol HE v 47t]e] #HF dolE Ao H+t
AE etk o FUAEE FAs] flete] Ao A3, circle cubed] AMEE 2/3
A% 2§31 A=A (color difference meter, Model SP-80, Tokyo Denshoku Technical, Japan)E A}
&ofo] WMAT X: 8448, Y: 86.19 Z: 99.46< 7|FoE L(HE), a(HM %), b(FA L), DE(M AL
&s 43T 59 242 50ml H]o]AH FA]HE 50mlE F 3|4 Rheometer(Sun Scientific
Co. Ltd, CR-100 D, Japan)E A}-8-3}] load cell 2kg, probe®] #]7d-2 20mm, A= 2] FHFZlo]+=
20mm, table speed 60mm/min®] L2 EA4S SAHSIUT deAAE 55 HAsste

AS AAstd Ao HAAE AAAN F FHEES AF AAseH, dFAIAE SAS
program< ©]-83te] oS AASS T
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1 4]
1

R

4
e Aem zAHAT,

Z}7F 10.84g¥ 144.45g00 4 el AL ojw R2

o R2

%o W Ao

]

\ui
7

°©

minimum point$} T},

=0



At H7bFol S7HE wole= AE7F folH o R FHAshE Ao FAMEJT. A= tigh g
W Hoighe AR AV F ATl A2 17.86g¥ 149.71gel 4] YEFREAL o] W] R2&
0.8825, =4 XS 18,929kdyne, UAIH S saddle pointE YEFHATE AL ASLE H)ek
o] F7IFE Qs Ee ABS wASA AR o AHETRe] =& Aol
AVE A7V S 2 d%s Ul 212 Fakglh QI TVl Sk AR 1w E
A= FAAe] AA FTFE oY BV AFEdAE VTS S FAAd e dEFE
XA Zekodnt SRS AE MUY Sl whEl AP gashe S Hla A E
VY] STbE & %ol gle AoE RAMET. §¥AdS AVFE HIbREe] SRS A
sttt A% ool e A F7kete AES Below QAT e AUt

S (e]

o
ol
38

Hrhgel meh hepd WS- Rtk AAe W Aol Mgl W a7 S
e Qi QAL 1 F7hEe] vl s

(Yh) Hunter's L, a, b, DE values of ginseng porridge
A=l BrlE A7EFE UMl StEss A SUreriem A4 HUFES QIS
W7ol A ks wAA skt A4 v Wl g vhgEW Hojgk> AT
I ATLFEH7EREO]l ZH2E 19.06g7 149.94gol Al LFEFREAL o] R2E 09741, 7 Lk 61.17,
AAH L saddle pointGlth. A= A4 7IFo] S7HEeSs A Ao 1 A
A FE ATFFA © AA vEsth AR HFEE AR wiste] & S FA o
ot FAEE TNl S/MESE ANt o FUlsle AES Holow AR

of mhebdE Agolt vha gadttsl Al F7hHE $9E nadh

(2}) Sensory scores of ginseng porridge

A4k Wrhko] 27l Wl A ANFHe] Ful7h FolA L Aow vz, A%
AT Aol A7 Arbdel F7he w @ S4e] WaET gAY s
HAGTANE BT A7lFo] FHESE G = Ao
e Hrtst Ayl QabHEsteEko] = E
A7Vl Wg W= AR 3Tl ok
o] QI Aol s 7L el S/ E tho] FoA= Aow

[©]
Qe 7EHS WAE A% ANHOR AWHNFel FAEES A g0l FobA
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Aol I A A v aAdel gk vks R H U Qi AUtE el 247
40.0g2} 100.93gol Al LFEFS L o]u R2E 0.6659, 74 71 E%=7k-2 531, YAIH-2 saddle pointE
eI T
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a9 1-53. Q45 #A5H7t

21,72 F38 olgtebd 54 A H dvs Alx

A&
TAAFE A7 THFAO)N A= Are] Aolo whef, & FF5 vl 72 78kl Ut
duje] Aol7F 7mn o]’F AL EHF(extra-long), 6.0~6.99m<! H-S FHF(long), 5.0~5.99
3 smelskel A& G HE(short)ol et ghrh. A, Ae] A7)
S} ARl wel S5 7hEVIR e, dnl 100029 FAVE £AHES 18~21g, THITS
21~24g, PHITS 26~28g Aot} o|F THITS W/ AExY7ME o] B, HHITL FHot
Aloke] S Aty ojgtelol oA F= Ajul % H
Hlu s = Ty Fo] wh o]ste] FEg 7= of

22| Z7F SAA FAde ER vg 2T8] AAA = EFolFaL Pk

o T

oo

m<l S FHE(medium), 1

N
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vk ARFET b AeW 2R AR, F3 5 BHobicl 492 FHom 2xH 9

© o] AT § Bolth AT F& 4% F AA ol B BFste] T By

A g B2 BAT wel v AunaAR, 3 Fo AL FIn For vusit o
ady =

22 AaEEro] w9~ gRolM, R wol ek AlE
=} %

ris FHL T Ak AHTE SR} WA} glof, BRARAE Foid F ¢
& Ao AWF Heow Ho] g, oA ol Amicelle)el 2t FET S 7ol b
shel, vholdlo] MPREAARY AR FUAsbE, o AL vz Esbe ek o9

kel =E2 gto] Fal AW 23FaEe] i—'io}%ﬂ‘:‘r. Aol 972

h 1l
olgh, W& Ao X 7|7} k. w4l Az A0 gt} A ) O}H‘E >~ A
o] =& Ho|t} AlFo FEHIL U Aol ol g o~ ek H oW 17.53%0 A, B

11—
o}ok 18.37%<21 9] Hi&f, Zr= -~ &

o K
uls
Hl
r>«

19.63% 7FFo] Artar gty ofF 1~2% 7FzFe] ke ofd

Q2gpx Hgte] & S mHthe S Holge Al & ¢ dFUTh

A%, ool A& FAoR Baxste, dAA & Ao 90%E AAsta = <l
Y AL, AxYIE P vidE s & gd T S & B He Folvh 1L

A 2 A =g A7 e A, Wel 7le w9 A5, A Al gAY

Aot &, QI AL AEde] FAYA, diEHe] mEH A 7] wiitol, HA we oF%

Aotk QY we, felsl M Bud obURe v} Fel 10% o] H @ol Eof

7t FUWA S EEZKMR) 2 OEl=AF FHE(TLR)

(H) A=

2 FTHE olg A EA(FEE, olEEATE, ddY, AE)S A7) f8 SuAl S
JEKMR)F B4 FHE(TLR) 22 50g® H a4 1}47] (food mixer, FM-909T(C), HANIL,
Korea)E ©|-&3l] 30%%F Zo} 40meshA| = #| & sle] ALE-3FSIT)

= oF 10gd =5 FAste] 105T Ax7]lA 24%1@ b Frrd iz
How ZAY oz o e gor HAHor AT YT BILE 10gS
Al SHT 100ge] ZEFSt] 50T water batholl 1A]7F &<t ‘F@r}‘];ﬂ‘jr. Homogenizer=
8000rpmol| A ¢F 1i7F H A3l o]F A= 8o = Ayl § doxl AE 10mlE AHE-3H

rLo
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SomogyH'H o2 HAson Aie= %= et A7FFY A M == X (color
difference meter, Model SP-80, Tokyo Denshoku Technical, Japan)E A}-8&3le] =43}t KMR
3} TLRO FEFFE(WHC)E 5AZHESr 443 7t 0w S A

= = =
2 A% JAAFT 200gd dAGE Az pAo R HA o, AR B EA4

Japan)E AF8-3Fo] Maxweight®t HardnessE 103 WHESA 3Gk ojuf SAHZX7-S load cell

2kg, Al=9] FFZlol= 5Smm, table speed 60mm/min®] =2 HAEE SA3ST

¥ 1-100. T A FHHFKMR) 23 B4 FHF(TLR) 2o FEEY

FEEE aEE
KMR TLR
T (%) 15.91+0.09 13.33£0.080
ol 2 9 (%) 14.329£0.155 18.828+0.172
G (D) 0.4202x0.0205 0.1377£0.0103
¥ 1101 0 SURERMR) 27 824 FUBOLR) 2o A
e WEZ
KMR TLR
L 60.64+0.90 63.30+0.88
a -0.90+0.02 -0.07+0.11
b 10.43+£0.43 9.52+0.13
OE 34.37+0.34 32.01+£0.82
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F 1-102. FHA FEHFKMR) 27 54 FHF(TLR) 22 JAAE FEF5FE(WHO)
2 Rheometers AF8-3to] S 3 2] Maxweight®} Hardness ¥13} XA}
nEx HA A Zbo)| w2 AEFH WHC(%)

° Omin 10min 20m1n 30min 60min
KMR 0.00£0.00 9.94+2.34 14.05x2.20 15.494+0.69 17.65+0.07
TLR 0.00£0.00 6.89+0.14 14.84+0.94 16.54%0.23 18.38+0.28
AEE 120min 180min 240min 300min
KMR 18.13£0.10 18.54%0.23 18.494+0.01 18.6710.27
TLR 19.08%£0.00 19.18+0.14 19.174+0.01 19.29£0.16
wEz A Aol g A5 Maxweight(g)

° Omin 10min 20min 30min 60min
KMR 787.80£61.39  451.20+259.19 339.50£80.95  270.20£49.20 112.90£27.70
TLR 996.80£227.70 382.90x113.47 292.00£57.19  244.60£37.11 151.90£19.42
AEE 120min 180min 240min 300min
KMR 107.80£15.02 107.70£18.65 104.00x25.57 107.40+31.46
TLR 117.70£23.09 108.50+24.86 96.80+£23.87 111.50+21.20
W% ZIZ| A 7ho] W& 23EEY Hardness(Kdyne/cm2)

Omin 10min 20min 30min 60min
1106320.00 510702.60 330013.00 260836.40 124563.20
KMR 1+143968.13 +143616.30 158299.88 165129.57 +£32943.02
1348692.10 843461.00 427834.80 306247.10 162676.40
TLR +199271.78 +372008.31 +135212.86 £135868.09 1£59959.38
AEE 120min 180min 240min 300min
KMR 117039.40 102865.50 122412.50 107242.70
1+31863.13 +21873.09 +15677.36 1+31572.24
TLR 169920.50 211029.30 200106.80 199828.10
+41525.92 +50725.73 1+94109.18 +81111.68

SER!
%

4
=5 g
=53

A
KMR9] 7
A== KMRZ©

FHTILRT WAL FHHTEEKMR)S] FE3FS SA50I TLRES 2§

13.33%%2 ZAFE 32 KMRZS] 49

W ooddE gH

o sleke

= o 2 o=
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H AEE 24

3}
% -0.61 TLRZS] 7
] 1043 TLR# 9.52% =4t %—%%%Q g

A3} TLRZ9]
49 0072 %

= 1591%=% =
Z Ao] ol FE Qo TEfko] AGE] & FHoF FALHSIT

=A3 A3} KMRZ A 0.4202%, TLRZ| A= 0.1377%<] sdgdo] A

o
32
Io v}
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o
:(o
i
o
|\

o]

Eid 7P 63.302= KMRZEHTH A Uebsteh 44
Fol AAMET} £ Aor FAET
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o= SAIAAl Aol Bl Wstrh Uit whebA Aol 2A17F A7 B o] EoldH
ol27]e F&g Altolgtal AZtEAZIY. Fi FFEC] ¥WstgdS KMRe|Y TLRO 7
ol & Bolx] gkoth HFE $3HAS wW KMRES] 552 18.13%S] WA TLRE
19.18% % YERH AT

Aoko] A AT mEr dAg (HAeR EAHSFYVE o]&38te] Ao maxweightthd HE
S S48t WHCA Tl Boj=AAH 2417 o] 3ol = maxweightgtol v A =3k A g
ol 7k BEAE A ekl KMRZT TLRZAS BlwdS w) KMRZEO H%=7F 20874 tha
HABHA FHadtthrh 2030l Foll= - Al&ZE 2bol7h A glE o= &A}ﬂ AT,

rlo rm

|

U, &3EE7 (KMR, TLR) v AIZHS deste] dn)S A%
(1) = A=

T HH T (KMR)Z} XW%(TLR) 200gS F3S 53] AlZsta, 400ge] HA|425T)el 2413
A

A & SAd A &5 BVE AASY 7S 1100g0.2 DA 15 175g =3 2
MRS ot ﬂMM(essence HR2084, PHILIPS, (5°)4 aiﬂx})i upa gkt ofuf whsf Al ZE
& 7 AlEv 40%, 603, 80 ©E|ste] vhafstal Al E& ol&dte] dER 57
wolaL, w7l A#EH 302E et SARF A ofeR e 533 Jhdste] S5 Al
a3t

FTEFFE A2 F& F 10g4=S FHsto] 105T Ax7]olA 24435k A7
o2 FASST. FA7 20g0] FFT 20gS FH7FSle] HomogenizerZ 8,000rpmol| 4] oF 133+
A3 5 dojd NS FAIGEA(ATAGO, N-1, Japan)S AlE-3lo] 741 ES SAES

iy

t}. pHE AR pH MeterMETTLER TOLEDO, MP 225)2 Alg-3to] 4313t A=t A
Z3t =& Brookfield digital viscometer(Model DV-I, Brookfield Engineering USA)= Spindle No.
6(Model RVT)E AF&3te] 10rpmoll Al ZA3s+9lth 100ml vl o] Ao %< 100ml 331 30T} 6
0CoNA 7tz A3ttt ARPAS 5& Line spread testtH o2 5433t A5 (55C)8 A%
|71(F-9] 175cc)0l ¥ €7]5 E92d 1% HHo]l "HE uS 4704 HF o= A
BAE Tt o FUANLEE SAs] fste] Ao w A3 F, circle cubeol] A&
23 %= A§-31 A} (color difference meter, Model SP-80, Tokyo Denshoku Technical, Japan)
Abg3le] WS X: 8448, Y: 86.19 Z: 99462 7|+ Oo % L(ME), a(dME), b(3A %), DE
hats SAsY. =9 =42 50ml H|o]AH =FAl=® 50mlE F 34 Rheometer(Sun
Scientific Co. Ltd, CR-100 D, Japan)S A}-&3}4] load cell 2kg, probe®] 217dS 20mm, Al 52| F
FZlo]= 20mm, table speed 60mm/min®] £E 2 F4S A5

o me @ ok

~
1
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¥ 1-103. AEZ7E (KMR, TLR) "FA17+S @este] Az dn=9o S8, 7184913

=, pH &4}

ul Al 7H(sec)

KMR TLR
40 83.62+0.26" 83.59+0.04°
60 84.25+0.21*" 84.83+0.30%
80 84.99+0.31*" 87.41+3.13°

. 2= 7F Brix(%)
ul2 Al 7H(sec) MR TR

40 10.40+0.00° 7.10£0.70°
60 10.20+0.20° 6.40£0.00"
80 9.90+0.10" 7.10£0.30°

ul2 A 7H(sec)

KMR TLR
40 6.95+0.05° 6.75+0.15°
60 6.95+0.05° 6.70+£0.10°
80 6.75+0.25° 6.70£0.00°

¥ 1-104. 2EZF (KMR, TLR) PFA 7+ @8] dto] AZxE du5e Ax 2 HJZAA 2A}

sr==IL M (cP) at 60T

OfAf Al ZH(sec)

KMR TLR
40 4150.00+212.13° 13900.00+989.95°
60 10350.00+70.71% 15750.00+6293.25"
80 12100.00+2687.01° 25950.00+1202.08°

OHAI 2Hs60) MEZEIL M (cP) at 30C

KMR TLR
40 11350.00+3323.40° 19200.00+155.63"
60 24300.00+848.53° 22250.00+3323.40°
80 28950.00+2050.61" 70700.00+27435.74°

OH4H Al 2t (sec)

KMR TLR
40 14.10+0.26° 9.2040.19°
60 13.4140.22° 8.85+0.33°
80 12.50+0.49° 8.44+0.34'
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¥ 1-105. BEF (KMR, TLR) "l AI 7+ 2Elsle] Ax3 Yu|Fe Ax 2A}

5 A& KMR
m A ZH(sec) 3 . 5 OE
40 82.19+0.24° -1.99+0.04" -1.58+0.25° 36.29+0.22°
60 56.83+0.13 -1.83+0.04" -1.77+£0.16" 37.7+£0.12%
80 56.16+0.27¢ -1.99+0.13% -1.84+0.06% 38.37+0.28°
B &S TLR
mk A ZH(sec) 3 . 5 OE
40 57.74+0.49" -1.88+0.06" -1.83+0.04%" 36.80+0.49°¢
60 57.57+0.42" -1.86%+0.13° -2.64+0.11°¢ 37.06+0.43"
80 60.74+0.09" -1.99+0.01° -2.204+0.12° 33.83+0.09¢

- 164 -



¥ 1-106. BEZ

Zr

(KMR, TLR) v}A17HS 2E)3to] Axd AvSFe EEH A}

I £7F Maxweight
a2 H(sec) o E%¥2 Maxweight(e) —
40 26.25+11.21¢ 41.634£11.30
60 46.88+12.52" 35.88+3.87
80 41.0043.96™ 74.50+14.25
AE 27 Hardness(Dyne/cm2)
B2 A 7H(sec) - e .

40
60
80

36312.7511042.78"
29784.75+2507.36¢
60841.50+£11099.18°

25104.50+7777.73¢
38906.25+10115.09°
34984.00+3196.81"

w3 Al H(sec)

AE27F Adhesivness(g)

KMR TLR
40 -6.00+4.28° -12.88+3.94"
60 -18.50+6.59° -14.25+3.65"
80 -15.63+4.17" -30.13+6.38¢
LEE_Z_} h 3
ol 2 4] 7H(se) 2EZ7F Cohesivness(%)
KMR TLR
40 68.34+11.42° 77.72410.46%"
60 74.05£10.76% 85.06+£17.17°
80 73.41£10.38% 82.42+20.83%
1551k Spri %
4 2] 7Hse0) L% pringness(%)
KMR TLR
40 89.28+11.92° 93.91+3.85"
60 93.4148.20° 94.26+6.36°
80 91.01+6.62" 93.38+8.71°
AEZ7F Gumminess(g)
k) Al ZH(sec) e
KMR TLR
40 17.66+6.40° 32.89+12.69"
60 34.03+7.43" 30.26+5.63"
80 30.25+3.31° 61.24+21.38°
222 7F Brittleness(g)
k) Al ZH(sec) e
KMR TLR
40 16.14+7.10¢ 31.06+12.89°
60 31.7947.48° 28.84+7.14°
80 27.9244.89™ 58.63+23.73
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FRIFS =A% Ay TLREO FEE o] KMRES FRIFRTT A doz =4 XA}
o) = |

7}V E KMREOIY TLRZS 982 AR & BT FiEsgo

T}
TLRES AHE3E FHU 58 Jo= ZAH ST

TLR & vpajAzte] S7bga= 7|7 S7bshs ibd KMR 52 vpajAzto] Srhga=
L8l WI7F fadks AoR AT FEF 5o H‘l TLR®] ¥7]7} KMREY 3£
& AR AT F EEe] A4k Aot gl AoR YEgion FAE TLRS
o] AL} e Aow 2AE T

5o #HAE2 kAt we thAa dFE e glow AT KMRES] H A o]
TLRZS] F 3 g0l HlalA wha] Alzbell dagle] =2 AP HolF3lr)
KMRZo|L TLREES vhjAzke] S7keh g 59 540l S7kehe Aoz Uek
TLRZS] A7do] KMRZS] Hdnu BE vpfAgh oA & e BTt o= i
4 diolg et dAshs AatE BT Flolth
Ao vl A ko] TR S maxweightaho] S7hets AFS B oFUa TLRES
rhf e W 7Y =2 max@ts HolFATh Fo FAAYS

=3t TLRZ o] KMRZH T} v
RS nolFglom 53 TLREY 803 vhid AT FoHom e BAY g
wolFh. Fo S A w2 gFol gl Ao 2AEAAY TLRES] &
ol KMRES PR thi B4 2AEA FE0 F9 gP4e F9F0] v =
o Qo vehgrh Fo| P TLRES 45 nhAzre] F7hgel wel AAE Aow =
AP QA R KMRES B A7 2 ghele] gl Ao ek
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& A 2AFQ oY, Feht bdsuEE) 37608 O HE oYy EZes THOEA
T 13602 FMLEI) 7P Ge Ao w HAEJI, gEEY AAEL 20t FALE
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Sk AJA|E-S Brookfield digital viscometer(Model DV-I, Brookfield Engineering USA)= Spindle No.
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¥ 1-108 Auday 2A4A% gy {3 A

e Ead
AHy HYFDw 2
Fructose 2.0 6.2 g/100g
Glucose 0.1 0.5 g/100g
Sucrose 0.8 7.0 g/100g
E 1-109. Aoig# 212 Y2 7AW =t A}
mg/100g
T/dobwm] At Yy H4YFD®Y
o}~ 1} 2 E AH(Aspartic acid) 83.3 478.8
2~ 2. (Threonine) 38.6 127.4
Al H(Serine) 45.3 191.1
= F e AHGlutamic acid) 363.4 1318.3
> = (Proline) 35.5 157.2
=] Al (Glycine) 30.4 145.7
o+2hd (Alanine) 49.7 247.7
w2l (Valine) 39.6 137.6
] 2] @\ (Methionine) 8.8 40.8
o] &~ = o] 2l (Isoleucine) 29.9 121.9
2 o] 2l (Leucine) 43.8 190.2
E] 2 21(Tyrosine) 23.0 66.6
¥ d ¢2hd (Phenylalanine) 33.6 152.3
2] 21(Lysine) 59.1 254.9
“«S‘]iﬂﬂ(Histidine) 34.6 144.4
271 (Arginine) 1398.6 5518.2
total 2,317.2 9,293.1
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T a3t AR )
Ay CHYFDE%
C14:0 n) 2] = E AL 0.2 0.4
C16:0 L) EAL 28.7 18.9
_— C18:0 2Ho} 22} 1.4 2.0
2| HFAF C20:0 oft7] =4k 0.7 0.9
C22:0 o] Ak 2.0 1.7
C24:0 SRR =Y 2.8 1.3
LA A S 35.8 25.2
C16:1 o) £ 72} 0.0 0.7
C18:1 Seat 2.2 6.6
L C18:2 2] i) A 49.3 52.2
jjﬁ C18:3 el 2k 11.1 13.7
C20:1 P R=RCR: BN 0.4 0.3
C24:1 H Eg} 7 A A 1.2 1.3
st 3 64.2 74.8
g A 100.0 100.0

) 43 % uF

Arg i sz gys dvddd A gl e 248 23 e Adye A4
T 79.19%, FAAZRET tYo B9 720%2 Uebkth Augn sAdzET tYe 1v
AMeg S4e A3 APy WeLahe 72.71, @)= -1.57, FA =0 11.35, A
ZHDE#H)E 23772 YElRtow, FAAZSE gy WE(LihHEe 82.05, JAME(agh)= -0.63,

AT (bgh= 9.94, MIHDEFHE 14.94% LR

h FEID
Ay 52410239 gy 39 fed §5E v‘i‘@.ﬁi = Table 29 2o 2%
YA fructose™ 2.0%,

glucose™ 0.1%, sucroset™ 0.8%= ZAF% %] OU% FAAZRET Eﬂ‘iﬂ% 27y 6.2%, 0.5% —18]al
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7.0%% AZEEATE Glucoser= AUY¥ TZAAZXEY fyoi & fodrt Ayoes
AL oz ZAMEAY. 53], AYYOAME fructosed Hol 7 2 2.0%%2 ZAE A,
FAAZEE YyoMdE sucrose’t 7.0%% 7HE =A YElYt AYYS FAAZRI Ay

fructose= 3Hl 7}, glucose™ 5l 7}, sucrose= 8.7°] 7} AXHA RO =4 HEH AT

(th T+ or =4t
Aog s sAAxEE gy Aot =t S A% Ay Table 33 Zth tH
M 5 1659 ofn|=gto] FRIHATE Aoy e ok =4t 5 arginine®] $FFo] 1398.6
ppm O 2 7} =9Fal, glutamic acid, aspartic acid, lysine, alanine 52| =o=2 ggFo] =7 LE}
WO ™ valine, threonine, leucine, lysine, phenylalanine 2] Zoln| =il 82 33~59 ppm S
2 YElWY, sAa71x2R g9 FAolv =4t T oarginine®] 55182 ppm o2 7Y @kl AY
Y3} 7ol glutamic acid, aspartic acid, lysine, alanine 52 ¥&Fo] MU= =4 YEIS oW,
valine, threonine, leucine, lysine, phenylalanine 52| Zoln| =il 882 127.4~190.2 ppm o=
et Aoy 2128 gy Fobv At 2 Zh2F 2317.2 ppm¥t 9293.1 ppm O
2 FAAZEY dyo] AdYYrT} 4018y =gt} sk, 3 3
Aogoely SAAZEY gy EF 2 oln

=5 A

o}r] =2+l methionine<

18
>
=2
=
gL_‘,
ox o
£ Ho
Ry

om by Aol 4

(2 ABAFE/g ]

Aoy FAARED oy At 2442 Table 494 2k AUy At 248 &4
St A3} myristic acid(C14:0), palmitic acid(C16:0), stearic acid(C18:0), oleic acid(C18:1), linoleic
acid(C18:2), linolenic acid(C18:3) & 11&°] ERIEANS™ o]F linoleic acid(C18:2)7F 49.3%,
palmitic acid(C16:0)7} 28.7%, linolenic acid(C18:3)7} 11.1% =02 o] shf-w o] At}
Saturated fatty acids (SFA)™ myristic acid(C14:0), palmitic acid(C16:0), stearic acid(C18:0),
arachidic acid(C20:0), behenic acid(C22:0), lignoceric acid(C24:0)= 6% ©°] Q1% T} 3 o]F
ZAzgto]l 17091 monounsaturated fatty acids (MUFA)T oleic acid(C18:1), eicosenoic acid(C20:1),
tetracosenoic acid(C24:1) 5 3%Fo] FelE o, Z+zF 22%, 0.4%, 1.2%S THata AAT) o]
ZTAastol 271 o]l polyunsaturated fatty acids (PUFA)+ linoleic acid(C18:2), linolenic
acid(C18:3)2 250 Qo™ 7H7F 493%, 11.1%E SHf3tar Atk dAH ez e
b SRS 35.8%01 o EX A TS 642%E UEHUGITE sAAREE vy A
WA 248 2% A= myristic acid(C14:0), palmitic acid(C16:0), palmitoleic acid(C16:1),
stearic acid(C18:0), oleic acid(C18:1), linoleic acid(C18:2), linolenic acid(C18:3) & 12&°] Q1%
o o]F linoleic acid(C18:2)7} 52.2%, palmitic acid(C16:0)7} 18.9%, linolenic acid(C18:3)7}
13.7% wo2 Weol] o] otk sAAXEL Y] XAt IS 252%0]9 2

XA AL 748%E UEHAT AUE S s Aol EapA R oF 1,794

- 195 -



kol 297w =9k}

w2

‘mo
0
il
Jlo
)

K

il

!

il

h A=

o

!

7t

|

8

ZA} %

o
o =2

=
=

b

t} o

G
=0
zr
TH
A

o

1

o
H

Fol 105°C Az7)o A 24X 7=k AF

°©

o] 590nmel A

S

Fel 30

588 A
(CARY 3E UV-Visible Spectrophotometer)S A}-&

°©

A& 5gol 60CE 50mlS 7}

ﬂ.
—_—
file)

0

i

falcons-H ol Aekdle] 4TAA 364 %

=
=

boiet.

°©

S AlE 2.5g

%
sho] 7

°©

Fod 3,000rpmol| A 204-7F
2ol ¢ A

- A
- T

°©

TAT(WADE

Fo] wl Al X: 84.48, Y: 86.19 Z: 99.462 7]+

S

5

A5 2.5g° FF 30mlE 7}
=]

bodeh aelm S

°©

?_

=

=

282 WSI

=L

=

zl;l.

e

|

ol

o

AL

B
o
™

m

o

TH

EEEIEE

o

T

sheiet.

be =

°©

]

1

o A¥3E wrgstltt panel8 €
Pz

=

1

R

- 196 -

B

¢}

37}l

244

=

[e)
5
fuA

]2

=

& formula
A N

sto] 2

¢

2 LA, a( ), b(FH %), DE(IAh e
A



i

Water content

o-0|&

HYFD Z2HXFD W3 E

I3

or
oll
nH (0] ol
orl o or If
2 Q ¥
14 > G
£ oF
<
IH
7
3

%
35
28
21

- 197 -



Precipitation

cm

6

4

i

0 . . . . L == .

[
w
<

ol

oF
ul_.._

1
®0

=
S

TEXFD  o-0lE

HEFD

oh= 2

nH
o

hild

Turbidity

_I__IIII

Abs

16

12

Z2XIFD  o-02

CeiFD

3

D_._._
u[d]

nH
orl
ol
jld|

Nd

i
o

=K

o

0

atl
X
el

o
Pl

o
oF
il

- 198 -



WS

a1

T2HXFD

HeFD

%
105
84
63
42
2
0

Tl
|

or

WA

%

6
| III

9

o
IH
o
ol

=K

o

Color-L

8 8 | K ©

L-value

ar <l ul

ol & Ml

H
H|
o
&

RO F W0

iR M oF

0F R0 TH o

o T K| mo

3 'a

I m o

TUWwo

ERUEL

L]
ol

b

- 199 -



Color-a

a-value

o <l E_f._

o
bl
==A

T

RO K*m

RO SO

i} IH oF

0F R0 IH ol

=] |§_| |i| Le]
2} — A
x| =] all v
F =
D

| mo

H
o

IR

Color-b

b-value
40

32

24

16

ar <l uwl m

ol = M

R0 3 10

R I oF

0F &0 IH g

Ho T H| mo

I m o

=
a}
x|
F

o IH gl

H
o

IR

2 23 % 1

TR 1.79%A 0 Lupn]

ol

2yl
i:l
el
;OU

g
-

8.99%= UE}RNETE.

SEx

o)
=
5.79%, A

6.9%,

5.8% o™

o
$e hehgdnh vhHEwsl o EFDEY, EekED

i
i

=]
RN

A

33.64% 2 ZALE QT

A

d

<
T

i+

u}

iy

o] 48cm, V}FEEO| 4.0cm%E FAE QAT &ubu]Ea)

u}
=

7.lem=Z 7}

b=
oy

il

il

0

- 200 -



o] 18.62Abs= 71 A ZAH

a9

0

A

—

0
)

iy

N

ofn

s

X
_ZU

;OL

SR

0.3cm©|

P2 B8 12.19Abs, PFHET 2.92Abs, &3] E 2.77Abs w02 UERGEO T,

AL

(o3

A

2y}
i:l
i

] §- Ewslo] 0AbsE ZAFE ¢ Th

<
LIS

LFERA 9152

=

=

=0l o
o}, mE S 10.3%<] WSI

3L AN

7} 98.3%= 7+

N
T

EA]

il 7 h

3]

WSI7}F = kARt gk A Fof W]

1
s

22 oo}
WSIS} Hitj = 12k A Boj| A

1
s

1=
Cl

U

T

3
pul

K

FD, =&} X FD

o

il

1
s

HAFRTH WAIE

< WSIE

o7 ot

ol 7 oh

o

T

A b

e}

< YERRAE

o

T

oA 800 to]

1t

2

A 857 22 3.0, 308 M 9

spio] 37357 7}

8%9] =& WAIZFS e
78575 AlYstile BE

14.46,

oF
il

o] 1441, &%

o)
=

=

2] 3to] test

=

=

X 1-111. ¥ AE 9=

=
g
ezl

X

oF

test

HH

+ B3R EF7g+ 5 125ml

A7k o

)

S

125ml

hm

=

Tg+

Z7g+E 125ml

+5A
~tige] AX

st &

nF
)
<!

X

= 125ml

hm

4.25g +

= 125ml

hm

4.25g +

= 125ml

hm

4.25g +

Az

0
0

3

X
e

o
R

ol
Bo

=

R L

a2y B E Y QlbellA

mo

il
o}
=
o

o

O

E

R

-2

—fEm)

— f 5]
—fi ]

rY
—_

b
KR

“HEA fe

- 201 -




HHES 2o test

1

H
=

¥ 1-113. AEEF

oF
i)

S -+ 6]

=
)

nzel

K

o
+
)
ﬂw

0

TH

pUze]

all

—

<
+
iz

=y

0

el
uo Y
oW
7

E
LO
g
o
o
z 5
AR o
o K
T
+
E
Q
o
o
o &
i
= 5
B
o2
X
o
+
E
LO
N
o0
o A
N 4
<t o
o -
— B
=
o
ol X
oy
<
+
N
=3

uAIO

:JWO
Hin

gl

o

~eTHE ] Ao

oln
e
o

il

i

)
i

X

=
g

nzel

X

A

uAIO

all

—

<

& g
[a\EEe]
< N
Ty
Tt
Lo o0
B oF
oo
I~
oA o
4

&
N
<t~
Ty
X o
J:AIO
E
4=
A+ o
off o
4
=
L L0
ol
<t
Ty AP
® h
TO [~
m W
G T
R
A
X
+
N
=

Jiesk wol

—06

2]
1

Je7k ol

—06

~=o] HE 3

i

i

B

wr

i

- 202 -



Water content

%

IH

Huote

<
Klo

il

nH
ot
on
IH

0)
»
o
D)
€
<

%
30
24

=
1 . 1 .

18
12

0

T
0l

r

-

__AH_
ol

r

0

& uto|

i
Pl
ol
i

- 203 -



Precipitation

cm

G
ol

If

Turbidity

(9]
Fow v o - O

1o

0

Nd

i
o

=K

- 204 -



WSI

104

G
o

IH

WAI

%

12

9
%)
3|ll ]

0d
0l

r

.

2 uto|

H
o

jild

o

- 205 -



Color-L

L-value

90

72

54

36

18

5]
o

r

=SeMEE|

El
al

Klo

ol

Color—a

a—value

—b

Color

—value

b

21

14

e

e to|

..ME

i

- 206 -



3) 23 ¢ 11

~
;OLHLIL“UHL..,
—_ Madﬂé;%aeel
)ZMWM W = mH  No L 1 _MM AF 1%1% = o) o) T
i & 3 - Oﬁ ar o) AWn o HE WE e
% d o o B oo | w BT
HE o o e o wleon ™
o e - o LK KO <o ﬂmi%
wf%,_%m@m_wﬂq1/o,ﬂwma@@ S
JHT%1lﬁaum Y~ M T s |8 E o0
o AR N X S 5 T IR " D o 2 B
o %Nﬂ@mmima%ﬂ%ombt < SN R s
TR o 0 3 WO g 5 2 S ¥ 3
T il ~ ™owE ™ TF o0 o o
s WK . do i o ® o ol =cy o R o
~ —_ fil :.L .HL = + ~n o T
file) o ~ 7] L.:._ Of L. < Lﬁ ,umo 3 ;lwu.| o0 N N/ W\ =t + 1&.
Nru%id.qoﬂ%%u Lo 25 o = W Q = |l ey 2
Imruw et dd T . G Y x HofE e @ N
N S S Iy N N B o+ b
oy ™ = ) TF mF o)l =r mo= s I = M o
mm%%%ﬂ%gmr.mﬂ# R o tT wE S NGRS X
~ — A ﬂ,la ~ X = = %R + |
E#ﬁ%lzmﬁﬁwgwﬂfmﬂumﬁ%% a+ﬂymmﬁww, @ﬁ%@i%%
R X B N . = o B Bz
Wﬁmm;;immgwf;?i; dleat Ty e T
) -] - [e%e) = "o )
aﬂ%;%ﬁo;%wf? o ®F T B
o X g . ﬁESwroi = oo & do oy oy ® X
cH TAE LT 8 ML D o * O E CTT TS
mﬂWﬁiamaiﬂ%mM@@A o
%%%/omrﬂalﬂ7ﬂ%@%im B
A =0 >~ o B = No W N o
G o) a AR © %0
A A B I %S 7 e
%%jﬁéﬂ%mﬂW%%L_ﬂrﬂn w8 & E 0 E
T H o= ¢ R R T T G oo & o B
R - 0 o&%iw pild e X o?._(%]2 \)\)T_b
Lo B o AR HoE g © T A g U R R S =2
or lAl]wr m’L. N — =L wHM,EM_VI Lo ﬂﬂwxﬂﬂnﬁ _ 25U1 o_u
paizmE ERL L4 2T ®Ris: = | 28 :
s Mg eIt T LBEEN LS = 255 Al I EE A z
~ > ol 0 UE&O&O ™o ~ N 2 oK —
o — ol 1| o B o [ s o T oot 9 N
Jﬁwwg%iﬁaw‘@?%@%%mﬁ,i ah Mw+dw€_ B mﬂmmﬂm G
! < Il — — —~ = = Il & o X
loy%ﬁu}a@@munwwmwu%wg il SV Ee g IO T I S
= o T T %o = Bvaw I H mma 05 [ }Wﬁ% . ﬂa_u.a Mﬁ - %E
mewﬁa%ﬂ%ﬂqﬁo,%}% m N DL ;ogﬁww
= B 9o . = N N T = T J ~
W@Lﬂ@fmmmwﬁf.@%w%ﬁ;mm ) PEAY =20 o
:Toam@%_oﬁgqgwﬁ (R - P g A R T
T Sk g eFh d%s G2 AR
ko= s et e SE gL ® + |z &
ﬁayaﬂ”oﬁ_ﬁ%ﬂﬁwdﬁﬂ_/,ﬂ n%ﬂﬁ % 2 &
X mF R 2o T E VRN 0 w X ulr W M o0
B N et —
o« KOO T OB T " = X ur

- 207 -




¥ 1-115. AELEE du)ET A5 test

(12%)

+ &A1 (5%)

%/

-
-
ofr

N

s

o

AE(12%)

S
+ A1) (5%)

s

| 7 (12%)+ | (5%)

o=
=

R
T B

w 5
o &
Hl
=)
%
3
or
T E
o

+

w &
I
R X
ﬂﬁmﬁ
Hw._mb
5
5
=
r R
GRS

+

o0
T9)

N

—
‘m —
B 5
.-
o phy
4+
=
w
o

N
3

=
L
=
- U] U]
4

JETHEEY
;oO

;01_
B

¥ 1-116. v EF A FS 23 test

&y H(8.5%)

ot uju] B (12%)+ A 1)(5%)

+ 31 (8.5%)

all(Al3)+ ¢ E5g
+ ¢n] B3¢+ F 1] 1.25g

all(2 =)+ & 9pr]E2.125¢
+@dw|2.125g+ E125ml

+=125ml

A = O
= 1B\

-

ol
AL

<
W
fuy
o
o
o

Water content

%
12

T2t

o
-

7H Lt

&l

K
NI

u

ol
<

IH
7
ol
i

- 208 -



Precipitation

\U
N

I_

ML=
A

ks IR}

=

Mﬁ

IH

Turbidity

Abs
10

Ey

N\

T7| Rt

T

K4
R~

I3
of
ol
IH

Nd

i
o

=K

- 209 -



WSI

%
105
70
35
0

)

TIZIXt

[
e

it

&

]

ol
I

of

1

T7| Xt

a0

WAI

1 ' 1 I 1 - 1 I

ZHt

3]

A

S

%
2.4
1.6
0.8
0.0

ol
il
4
ol

- 210 -



Color-L

L-value
80
60
40
20

TR

N

K
R0

a

ol
<l

o
ofl

oH

Color—a

TRt

LR

__i

u

ol
<

a—-value
12
4
0

L]
ol

1

Color-b

b-value
32
24
16
0

43

TR

e

13l
pul

gr

- 211



4 23 % 1

= K @ o7 9
JoRE o ~ a
w8 F @%%EELL&%%_@A
o PTIES  1 1 o ~n X
NN o %h%%%ymﬂ ~ o ~
w0y AR I I A N i 2P g
e o) M o N =) x © oo oK o S h A
@m%%i%?é%ﬂ@%%%ﬂ, = 3
g 2T o R B ] B % Mw e L%m ﬂﬁ Y - Mm mﬂ oo
= ~— . = %O —~ _ <+ o
mowfﬁ7ﬂvﬂm_§%¢eﬁﬂgmﬁw - e
on — = N — - %0 pild ~— |ob N = N 8O
Th il =S =0 - ) X o) - £} A e S NO=Z A o
?%%M? urmﬂ%urﬁaur.%gm e LETR
.nrszam,_dnhwurﬂﬂn@%%mﬁ@r %WEH%L@@A
w2 ST g B X X = 9ma+}wmﬁz_@
AR _Ofmomn%omoi%&qﬂmr.% B LU R
o o[y A= m@ of m ¥ 2 9 | N B | _
~ 1 \mwo vA,._ MM HT ﬂ_‘lm Vo) OMU Ot [ ,mMU
ozt o X9 R > M W O =
oy S K NE = my Y =r o = ') ™ g
o N AR TR ingllE i <
G (R I S How 3o R ol o o
~ o =l i I 5 N oo X Mo Ay ‘.6|
o ot = L b = TN Mo |=r H N
m/m wf No o U Woap W K ¥ 0 Ty g
gy ol S N 8 ay K N o~ T 1 X i = AL _yw% < WM
= o NS S| e = X g %o = < ~ ) KN
N g oW T m%%%ﬂ% U =z |E =2 T
mﬂ%meﬂﬂnﬂooﬂ%ql@._zfﬂ_/maw _hurwn B o
%4%@%@_i&#mmewwﬂomﬁﬂi B R B0
%%%%%g%gmﬁ%_zgw;%%%% = B
& < T 0 o ) X —
R Sl of i E e H|2PTE
N MI ! - o K™ . o o op w © N ol =) g8 >
SV T s ofgomoiarsA%_@ 2 s Bs .@_
sl o gy T oW R | - en O & = — — |Zo A or
) :.L Ly ~ — X E:l 2 E.E ~ ~ KR ‘ﬂo — R
PR eg g g G NP o S o oy J
e Ho 8 o 2 %0 T oA o R QN ' < TS
ﬂo = ,UI iy ,Hl E.E UE ,&A ‘MM ﬂ ﬂiAuu ,.LE . ox Lf _&.E ZT._ + 00 )ﬂAﬁ o U.A
= 2 F o %%ﬂizTATML%z%m |l = mE BT
H@ﬂ@%%%amagwm7@%ﬁ L |2Es EE
ﬂuq émnz. 1.E%i7ik,ﬂu_ ay R A g,
i T ™ oM A ol —_— <o 14 o) ! o
— o % = mo X o o ol i ra— o o} = SN rippuiy
w_mfgwxﬂ%a1aémielg =lEE Fre
3 lv_AW T - m@_ £ Hom %E 7 M,D,F.M _~ m %ﬁ B m HT - [ m m
ﬂororuuuﬁaogfszV1ﬂ@3% S EE oM
cirarZirzlEzd R -
M o M ow T b w wr

X

1.

<
=

7%

-

733k 3o Uy

- 212 -




il

ol

=0

H

m

h A

s ol §Y

-
It

tol ofe)

°©

J2=ol dAmjeh FAET HWItES 2

o

I

H

E

£ 1-118. g AFHo|2d @v|g FAEL HrHFS @t AxF oY ELSF Formula

20
12
25
10.3
25.9
0.5
0.3
100

20
12
25
10.3
25.9
0.5
0.3
100

20
12
25
10.3
25.9
0.5
0.3
100

kel 105C A7) A 244

¢

20
12
25
10.3
25.9
0.5
0.3
100

588 F

20
12
25
10.3
25.9
0.5
0.3
100

20
5)
12
25
10.3
25.9
0.5
0.3
100

i

lory

O
—_
fite)

0

A

Tl

=

bl

of
o)

TR

i

lo] 30%-3H
3 ol 10mlE= falconFFHo| AT

°©

1= 10gol 60CE 100mlS 7f

Fol 4CoA 36A7HES W

S

o]

fife)
2y

Nl
iy

g

590nmel| A

e

Fol 3,000rpmoll A 2053+

S

30mlE 7f

bolek el

S

g 7

A& 2.5g0] ek wWiRE-E= WSI

o
F&

Tp

=

o)
oF

fife)

N
el

=

[e)

=

} #72 SAS program

Frol%

}

9
pl

Azl o

p<0.05 == A LSD (least significant difference) 7 7d=

=4

5]

84.48, Y: 86.19 Z: 99.46S 7|To 2 L(WX), a(dA %), b(ZAE), DE(MAH)FS

(WAI)

Al
=2

o
0

10

<

- 213 -



F XA
AR 72X Water content(%) Amlose(%)

a-v] & 3.56+0.00" 4.97340.050°

Gkl a2 3.28+0.00" 3.796+0.012°
o+ 3.65+0.13% 6.920+0.000?

a-"& 3.56+0.00™ 4.021£0.072¢

o ds 3.17£0.01¢ 3.44340.012"
Elgy 3.97+0.29" 6.458+0.062"

E 1-120. AR o)A AARS 2 st AZXF ELF 2YPA IAAE AF L gx
ZA}

AR B Precipitation(cm) Turbidity(Abs)

a-v] & 3.95+0.07° 2.833+0.008°

kel 2} o 3.45+0.07° 2.809+0.008°

oFL 3.80£0.00° 2.826+0.018°

Q-1 5 3.85+0.07° 2.827+0.000°

2R 2} o 3.00+0.00° 2.78140.000°

oFL 3.80£0.00° 2.820+0.008°

¥ 1-121. AR08 AARES 23t AZX3 Bz 28A FELIHIAF L FEF

E

FENERS WSIL(%) WAI(%)
a-H] & 70.380+0.368" 5.320+0.078°
Ehel 2} o 62.663+0.103° 7.187+0.081°
o} o 71.706+0.360° 5.605+0.077°
Q-1 B 69.866+0.133° 5.985+0.001°
2 2} o 61.383+0.711° 7.601+0.156°
o}o 70.490£0.071° 6.136+0.102°

F 1-122. Aguo| 2t AALS Dedt] Az BEFY xgd Y= A
A L a b DE

-7l 83.87+0.06" -0.16£0.01° 9.55+0.06" 13.18+0.08"

] e 84.52+0.08*" ~0.04£0.01* 8.49+0.07° 12.03+0.03"
e 84.44+0.11%" 0.0240.05" 8.55%0.25° 12.14%0.06"

T 84.2740.13% ~0.30%0.06" 8.90+0.02° 12.48+0.12°

2R S 84.73+0.62° ~0.0840.03" 8.02+0.08" 11.59+0.57°
oFL 84.83£0.11° -0.10£0.02" 8.48+0.11° 11.77£0.03°
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2}, CEFDREY H7 e DRSS gElste] Azt oo xy M3 EA AL
(1) +EF9] xed 5 24}
(7].) A7 2 HbA
HYFDEE #A7Hgy S 2este] ofgle] el o] Alxs gy EESo o]3)sh4,
Hsd EAS Hrreith
X 1-125. 9D HUHEFE A ES 288t Az 25 Formula
A7 A&
N t14920 t14920 T 20 t1E 10 1910 10
(% /A2 JRARE RS /A3 3R /adRs
=h=] 20 20 20 10 10 10
ﬂ} 1 1 1 1 1 1
Hoa 5 5 5 5 5 5
e 12 12 12 12 12 12
A 25 0 0 25 0 0
e 0 25 0 0 25 0
SR 0 0 25 0 0 25
g AE 10.3 10.3 10.3 20.3 20.3 20.3
o] A & 25.9 25.9 25.9 25.9 25.9 25.9
AAA 0.5 0.5 0.5 0.5 0.5 0.5
SSA 0.3 0.3 0.3 0.3 0.3 0.3
=7 100 100 100 100 100 100
FEAFE AT BLF ARE F sgd=EE FAsk] 105T Ax7|odA 24475t F7t
dAzHo T ZAHPY. HUs Ago ofdrzex Shae 9o njAHow =AsT)
TS 10go] 60CE 100mlS 7Fste] 3083 wRkeh & Ao A HS F3FE7(CARY 3E
UV-Visible Spectrophotometer)E AF&-3l¢] 590nmol| 4] =5 433 o] 10mlE falconr
ol AFate] 4TAA 36A17E5<2t B RAsEA AHAES demP FH3AT FEE3)
AFWSHE B2 A7 25g0 FF/FF 30mlE 7Fete] 308 53 ¥ 3,000rpmell A 2087 9
A sl vl e e Fr)ol e ds Yol Hxste] 4L P EHES AR 2.5¢
of gk WEE= WSIE Tehalh 12a R A(WADS 4o oj7ste] gl
T ¥ e AMIAE ARl WAk X: 8448, Y: 86.19 Z: 99.46% V]S E L(Y
%), a(dAE), b(FAE), DEMAHas A AdAd digt foak HALS SAS
programs ©]-&3Fo] FAREA(ANOVA)S 3%k 3 F p<0.05 oA LSD (least significant
difference) A= A A8}t
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o ze7

= 3 3t 2 2 o}
22T ZAL
A& B4 Water content(%) Amylose(%)
219 3.90+0.15" 3.434+0.053%
9 E120% 4 4.06+0.13" 2.818+0.019°
=] 3.85+0.13" 3.069+0.101"
2] 3.20£0.15°¢ 3.38140.010°
o 910% 4 3.6840.15" 3.062+0.019"
g 3.76+0.01%" 3.024+0.017"
E 1-127. YFDEE HU71EH WAES 2Yste AxT 2259 YA JAAE AT ¢
g AL
AR A Precipitation(cm) Turbidity(Abs)
219 4.00£0.00¢ 2.885+0.001%
HE20% g 5.35+0.07° 2.345+0.006°
=] 4.80+0.00° 2.715+0.000°
] 2.50+0.00" 2.782+0.008"
HE10% 7 5.15+0.07" 2.15240.002"
4] 3.45+0.07° 2.672+0.006°
® 1-128. GEDET A7MFH ES Este] AT 285 294 FELEeAT 2
FESTAF XA
AR B WSI(%) WAI(%)
219 60.211+0.096" 7.617£0.016°
HY20% 78 58.779+0.033° 7.13840.030°
= 59.992+0.102" 7.153£0.020°
213 61.357+0.102° 7.604£0.112°
Hg10% 78 62.128+0.180" 7.404%0.081°
%) 61.602+0.042° 7.35640.030"
F 1-129. GYFDEE F7MFH LS Gt AxT £259 A AE AL
Color L a b DE
] 85.13+0.53" -0.2240.09° 7.41+0.64¢ 10.99+0.64%
gd20% 4 84.82+0.25" -0.67£0.01¢ 7.95+0.27¢ 11.55+0.27%
g 85.41+0.16" -1.30£0.05¢ 8.77+0.08" 11.6240.08%
A3 86.14+0.29° -0.8240.04¢ 7.1140.19° 10.01£0.19°
ge10%  wd  85.61£0.21"  -0.06+0.03° 8.51+0.12%" 11.17+0.12°
g2 85.41+0.11""  -0.12+0.04% 8.27+0.15" 11.1940.15°
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Z3t F¢=S Brookfield digital viscometerE AF-8-3)

0CeIA= RPM 05 60Colx= RPM 22 77} SASSIY. 259 pHE  pH

Meter(METTLER TOLEDO, MP 225)5 AH&-3ste] SAsklth &85 AR 20go S 20g<

A7bstol 28R 4 ste] ozl A FHUFLEA(ATAGO, N-1, Japan)E AHEdte] 7h8A4] AL

FES AU B AAE panel&US Addate] AP HAE A F FHS AA
A

194

i

@

2AAEG T I AAE A HA B 9 7SR E

il

3 o2 AL SAS programe ©] &35} A(ANOVAYS G333k 3 £ p<0.05 Gl
al

S|
4] LSD (least significant difference) 74745 A AT}

£ 1-130. CYDEZ A71EF S ES gt Axd EEFe 25 FEIE 2 o

22T XA}

AR B4 Water content(%) Amylose(%)

219 79.58+0.42" 0.819£0.006"

HY20% 3 79.47+0.10° 0.75140.000°

=] 79.69+0.24" 0.716£0.006

213 79.80+0.14° 0.86940.0072

g4 10% 3 80.79+0.13% 0.697+0.003°

=25 80.71+0.35 0.695+0.004°

E 1-131. HEET A7MEH Es @il AT 28 2YF SHLE e
AEZAb
AR B4 Viscosity at 30C(cP) Viscosity at 60T (cP)
219 23080.0+1301.1¢ 9650.0+£325.3°
9 20% 7% 50960.0£0.0° 18270.042022.3°
g 47840.0+452.5 16790.0£1258.7%
214 32120.0+4016.4°¢ 10700.0+1272.8%
Hg10% 78 35020.0£594.0° 13100.0£1499.1°¢
2 39680.0%565.7° 14270.0£749.5"
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%9 z2)¥ pH 2 H8AT

Soluble Solid(Brix)

¥ 1- 132. Y FDET H7}E 1
HE ZA}
AR FA pH
EE]
o )
H4920% TS
12
EE]
o 2
H4910% TS
El-x]

6.30+0.00"
6.10£0.00¢
6.30£0.00"
6.70+0.00°
6.20+0.00°
6.30+0.00"

17.80+0.28°¢
18.60+0.28%
18.2040.00™
18.00+0.00°
18.70+0.14°
18.10+0.14°¢

¥ 1-133. CYFDET A7k RS 25ty ARG Eu=e 285 #5H U}
s AA Color Viscosity Flavor Taste Accept

213 5.62+1.17% 5.15+1.77* 4.54+1.56™  4.46+1.61" 4.5441.33%

HY20% 8% 3.62+145° 4.69+1.25° 4.00+1.53" 3.77+1.17° 3.77+1.01°
1224 5.38+1.39% 5.00+1.78% 4.54+1.66™ 4.23+1.59" 4.69+1.65"
A3 562+1.12° 5.54+1.27° 4.38+1.39" 5.46+1.56° 5.15+1.68°

HE10% g2 4.15+1.46° 4.6241.33" 4.69+1.70" 5.00+1.63® 4.77+0.83"
) 6.23£0.93° 5.15+1.68* 5.3141.84° 4.92+1.50® 5.08+1.04°
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SAste] etk RS ¥ AMks AAIE ARESte] WY X: 8448, Y: 86.19 Z
9946 7I=o® L(ME), a(FHkE), b(#EAE), DE(M2h#e S48 BE ARE SAS
J
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At AE e wel A3¥S AAISHSa RSREG(Response  Surface
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programs  ©|-&3sto] T
e
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Regression Analysis)

Water Content Amylose

Water Content ; Amvlose Y

911 .- -. r r .‘.
3399k . o K T '
zso 18,33 v S "z’@./ : r-’: EC‘ = '._.--'_’.- '_F.f T2.33 »,r::‘?J
s 1. 1.00 RA'% : 11,6 an
iSRS ils ¥ EEG T s
Water Content Amylose
T 25 P =
; _ _
7] o )
Co S s 3.6708 I
= a.m2 _ B ) 3,643
3574 - 3.9612
| % 3. 706 1 =, -
[a.101 396075 wf.aul-.,-.,u
ot e e e ] _ = 4,2519
T : e NP N s SRR ]
o T

1% 1-78. Response surface and contour plot for water and amylose content of powdered porridge as

a function of Codonopsis lanceolata FD powder and Hovenia dulcis extracted powder
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Precipitation

Turbidity

ipitati S — Turti e R — R
Pracipitation - i ;
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HMFEER

1% 1-79. Response surface and contour plot for precipitation and turbidity of powdered porridge as

a function of Codonopsis lanceolata FD powder and Hovenia dulcis extracted powder
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1% 1-80. Response surface and contour plot for WSI and WAI of powdered porridge as a function
of Codonopsis lanceolata FD powder and Hovenia dulcis extracted powder
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1% 1-81. Response surface and contour plot for Hunter's L, a, b, DE values of powdered porridge as
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Water Content Amvylose

%
Water Comtent o~
) 7
IO\' | . ). 983 | 7
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1% 1-82. Response surface and contour plot for water and amylose content after cooking of powdered
porridge as a function of Codonopsis lanceolata FD powder and Hovenia dulcis

extracted powder

pH Soluble solid

500100 SRy

13 1-83. Response surface and contour plot for pH and soluble solids after cooking of powdered

porridge as a function of Codonopsis lanceolata FD powder and Hovenia dulcis

extracted powder
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Viscosity at 30°C Viscosity at 60°C
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1% 1-84. Response surface and contour plot for viscosity at 30 and 60°C after cooking of powdered
porridge as a function of Codonopsis lanceolata FD powder and Hovenia dulcis

extracted powder
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Color Viscosity
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Flavor Taste

3t 1-85. Response surface for sensory evaluation after cooking of powdered porridge as a function of

Codonopsis lanceolata FD powder and Hovenia dulcis extracted powder
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NE =
TR
A S % gk a4k WA ZA7F ARNE V3=
=H 7.3+1.1% 6.8+1.2° 6.3+£1.5% 5.9+1.3% 7.0£1.2° 7.2+1.7*
il 6.2+1.7" 6.5+1.4™ 6.6+1.5" 6.6+1.4™ 6.9+1.4" 6.7+1.3"
A=Y by 6.5+1.3% 5.7+1.42 625144  6.1+1.3%% 6.3=1.6™ 6.7+1.3%
RIPNE: 6.3+1.2" 5.5+1.5° 6.7+1.2" 6.3+1.5% 7.240.9 6.9+1.2%"
ok 2] 6.8+1.3" 7.4+1.1° 7.03+1.30® 7.1£1.5° 7.0+1.1° 7.2+1.2°
Esh) 6.0+1.5° 6.2+1.4% 6.8+1.7" 7.031.6° 7.4+1.5° 6.9+1.5"
ey oAy 6.9+1.5" 7.1x1.1%° 5.3+1.3° 5.5+1.3° 6.1x1.7° 5.4+1.5°
Q1] 7.0+1.1° 5.5%1.5° 7.3£1.2° 7.7+1.1° 7.4+1.1° 7.2+1.3%
Ak 6.4+1.5" 5.6+1.4° 6.5+1.3™ 6.6+1.33™ 6.8+1.4 6.4+1.4°
RN
CilRuy |
o=} 6.8+1.3" 5.9+1.3% 5.6+1.8% 5.5+1.7° 5.9+1.6° 5.7+1.6°

9 A ddE A% FHHS v AAds ob ® 269 o] e A9 A
AR 8717 74188, 333%)°] 7Hd F83trhal F3lon, dvjd o4, o so=
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2. BF 7hes A% B HdAY 7=
Sl R Ao B A AdAf hEEE e AlEe] 2 A4 dvjEa e Adew y
Biutom, 7 Fd R dAdshA] e Aom yewgth Al dATE 7ol flo] YR
F7AE R AAAA ko {57 AYs] ®7|Ho] UA ol HAE EE14 0
w0 Aokl o AHS ATd Zart dvkar A, o3 He| FEd Ao
AR B2 olE ol ol "W Aol FE Y B AL Sl #e A7 18y
olo @ Wast glol & AP Wi AT %S Fudhy] Yol BE bwe @ el
Axe] 7]zl #3 A5 st o
oA %y
(1) =] Az
Rice flour
Glutinous rice Mixing (Tak-ju,
flour sugar, salt, dry yeast)
e Mixing (add salt) 1 Fermentation
Mixing
(sugar, salt, water Sie‘dng Mixing
Sieving Steaming (30 min) 274 Fermentation
S:::I:::)g Hand tempering Steaming (20 min)
Backsulki and Siru Infutmi Jeung Pyun
A7), A 2H Q1| z%
I 2-1. 99 AXFTA.

F 2-8. Ho FAEE

Al 78 FAE

LUESb WA7EE 100 g, ¥ 10g, salt 1.0 g, AAIS 50 g
A 7R 100 g, A9 1.5g, AT 50 ¢

=il WMATFE 100 g, DB 15 g ©o]2E 1g A9 1.5¢
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MA7] Az 2 27Eol 7haE, 7E, 7HEEke] 20 mesh AE A F, AHA] Al A
Sk = (125x190x50 mm)oll A=E Za1, 7148 ¥ 8 2]7|(Tefal, France)E ©|-83lo] 303t &
ksl 1027 FE5Q F Ao AREElnt 1Y Az 7 BUFS 7hE, 7ked S
oq 20 mesh A= =3} 5, AHAl E(125%190x50 mm)ell A=E 2, 7HEE AEegrE

AElol] Abgstdth A7EE 100 goll thale] E 100 g, A 15 g, 2
A 1.5 g OJARE | g& Yo &g WbE3le] 35T 347 Hasih a & JtaE wa
A g7 50 g¥ dAEA FLske] 120ToNA 2087 S 1087 BS ST

(2) ]%H

7h FEF
Ho] g2 AOAC o =4 VA 19 e Y=7(Hand

=459
Refractometer, Atago, Japan)E ©]-83}lo] 5435t}

®
oL
=2
o
:cu}L_‘,

(th A%
©o] AEE A% A(CR-300, Minolta, Japan)E o] §-3ke] 531 W3 S99 HEe ol &3t
ST M Hunter scale®] L#k(lightness), a%t(+redness, -greenness), b#k(+yellowness, -blueness)
o 2 Yehf At} 3E 524 IH(White standard plate)< L: 99.46, a: -0.09, b: -0.11°] 1 T},

o

(th
AzE W9 25CAA A3 HA Texture Analyser (TA-XT2, STable 2-Micro System Ltd.,
Haslemere, England)S 0]-8&3}o] TPA(Texture profile analysis)l?_Eoﬂ A dEY AdFu)F Probe 25

s
a
=

mE ©]-83} AL pre-test speed 2 mm/s, test speed 5 mm/s, post-test speed 5 mm/s®] O Z 25%

of MPER HHSI 4 AlRT 53] Wb SAste] Fdgko = YER It

U0 A E==48 VIBRO Viscometer(SV-10, A&D Co., Japan)S ©]-8-3}o] AF2(25T)0l A

il 1 1 O
wol wed S4e AFATAN ATH F 0L oL BE AAE AN,
B 71ek g2 M(colour), WAl (flavor), Sr(taste), Z“H.%(texture) 394 7] S % (overall acceptability)
B 2409 o8 AEHS AL H5AAE sAs BA TR olEsel BT

= al 94
%F HAE 3133, ANOVAQL Duncan's multiple range test (p<0.05)= A|=7Fe] o)A <l A}
=
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(ih) AEZAL A

HE WEe A ke duA, wel 4w 3] F pRon PAHNC AtE 48
A BFAFATAN AN FU ATY 095 NP AT AR B4 ol gt
A5+ SPSS 13.05 ©] &3t 7[=& 7, t test, ANOVA, x° test, MDS(Multi Dimensional Scaling)
o A

(1) f2e] F33 454

Fge] ANk R A A, FRTFS 9.71~1024%, ALTFLS 0.61~1.43%, TGHH S
6.66~8.20%, 3| ETHFL 045~0.72%Z AlzZto] 2 xFo]E YERNA Ut Amylose T

10.12~11.62%= YEFG o™ m3dH 7t 11.62%= 7 =2 kS Yebd Bhd) kxu o= 10.12
=2 7P 9 UERTHGE 2-9).

F 2-9. PAVLFY FFE FHEA

Color
= Moisture(%)
L a b
-3 14.80 99.17+0.67 -0.55+0.03 3.25+0.22
g B 13.42 97.49+1.54 -0.37+0.11 3.41+0.34
23 13.86 97.88+0.09 -0.48+0.01 3.11+0.01
Thr] = 13.29 97.49+0.13 -0.44+0.01 3.29+0.03
T EH 13.18 97.910.09 -0.49+0.01 3.04+0.02
o FH 11.64 98.06+0.28 -0.1540.02 2.45+0.07
= Ealas 9.46 97.9120.56 -0.22+0.01 3.25+0.09

Rapid Visco Analyzer(RVA)Z A%t WA7IF9] F3lE5E4 A4 1 2-103 o] Ye%
o 1 A¥, E3}I)A| =X (pasting temperture)= YE©] 7Y =& 71.75CE UERHA S, T
2 AREES 6845~70.10C=2 M2 2= 9E YElldh Hag=+s &3o] 3883 RVUR
7V e e, d¥S 3385 RVUE 7HE 2 s Ul AT = @3] 389.6
RVUZE Hizhs YER 4% 3254 RVUE HAZS YepST. @ & Ad=zd st
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amylopectin®] 3| E 2|V 3}i= breakdowne +3 159.4, TRk 159.72 YERY 71 M =7} =
A et Ao w314 3S UEU = setbacks EEH > % > tAk > AE3 > 55 >

Aoz o g ATt

lo

ui
=l
v

e
e
o
o
fru
tr
oty
o
o%
o
ll

¥ 2-10. PYAI}IF 3354
Viscosity(RVU)
SE
T o
Peak 1 Trough Final Visc Breakdown Setback Pasting Temp.(°C)

3 3883 228.8 374.3 159.4 145.4 69.45
S 3548 231.3 389.6 123.6 158.3 70.10
AlEZF 350.5 201.3 339.8 149.2 138.4 68.45
ohaly 3523 196.3 325.9 155.9 129.6 66.00
TEW 3613 206.5 337.0 154.8 130.5 68.45
A=W 3385 200.2 325.4 138.3 125.3 71.75
o 340.7 180.3 321.6 159.7 141.3 68.55

2 2] =4 9 HeEA

4

e 3 FHA5H 54 A, FEEES 12.60~14.98% o, Al o] 15.63%= fr
Hhzhol 12.6%% 7Hd WAl dErEgd FEE AR ¥Ee =HRAvL

98.08% 7} il HA o] 96.87% 7HE WAl YER O F94 Apol7) AT agh> EE

A= 58 @l -0.64~-021% YER O, FHU0] 0647 AT 7HE 2

WO bAES 3.44~4.130. 2 ERTH A B7FY] AolE UEhE AE#S R 3.800.% 7}

A o, dukEe] 4772 7 2 AS® YEFRTHE 2-11).
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F 2-11. AN 3 FEE5A

Color Value"

Sample Moisture(%)

L a b AE”

Ly 14.97% 97.64+0.37° -0.46+0.17° 3.940.02"  4.60+0.33"

Az 15.63" 97.38+0.30° -0.50+0.01™ 4.13+0.03"  4.75+0.12°

T 14.18° 97.20+0.35" -0.48+0.02° 3.8420.04  4.61+0.43°
RS R 14.43° 96.87+0.72° -0.50+0.01 3.88+0.11¢  4.37+0.60°
SRR 14.18° 98.08+0.26" -0.54+0.01™ 3.44+0.02°  3.80+0.32%
ELEC Ry 14.86" 97.79+0.15" -0.58+0.01™ 3.73+0.03°  4.32+0.44°
Eeh 14.80° 97.8840.03" -0.64+0.03° 4.10+0.11°  4.58+0.11°

gz 14.39° 97.30+0.41° -0.57+0.04™ 4.03£0.20"  4.73+0.02"
EieA | 14.47° 98.00+0.60" -0.53+0.03" 3.91+0.03¢  4.29+0.06™

iy 12.60° 97.08+0.30° -0.21+0.02° 3.8240.09!  4.77+0.07°

VL Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

D AE= {(L-LS)*+(a-aS)’ +(b-bS)"}1/2

Rapid Visco Analyzer(RVA)Z A3t A7FF9o] 3154 F5H A3, S 37| A| % (pasting
Z, WA Zo] 69.45T, 69.35CE YERIN M, thE A
debsith HudEs @4F10] 2295 RVUZ 7MY #2 g, s9HE 1496 RVUR 7HE
e s JERTh HEAEE BA o] 1409 RVURE Haghs YeERAaL sH U 10] 78.8
RVUZ HA S e 7HEdAHE=E YERU & breakdowns $H2H-S 12232 A4 o

EFStth. Setback> 3HF#E > wrHel > AgE> MR > wHe} > AAE > WdE > S

oft
1l

temperture) = 2 52 6520~8.55TC=

N

> AWHE > B 2o R wa el F 0R Y ATHE 2-12)

- 243 -



X 2-12. FAVIF 9 F3EH S3EA

Viscosity(RVU)
Sample
Peak 1 Trough Final visc. Breakdown Setback Pasting Temp.(C)
ez 1956 94.9 128.8 100.7 33.9 66.15
A4z 1983 104.6 136.1 93.7 31.5 67.08
SRZE 2049 90.3 119.1 114.7 28.8 65.20
HAZE 1925 108.1 140.9 84.4 32.8 69.35
wHE 2126 99.0 136.9 113.6 37.9 68.55
WA 191.2 85.9 116.0 105.3 30.1 66.10
FUU 149.6 58.3 78.8 91.3 20.4 66.20
A 2022 111.3 146.4 90.8 35.1 69.45
sHkz 2295 107.2 145.4 122.3 383 66.90
AnkzE 169.0 75.7 103.1 93.3 27.4 67.05
() JEe] JAA7], AlEHel e FHE5A
B AR B3 roll mill2 2] 3 70Tl 1A%

&2 JAA7MEE JES 4ATE 3]
308 Ax3ste] gA fitz mill® 33 & sieve shakerE ©]-83Fe] Z}ZF 80 meshe]sl, 100~140
mesh, 200 mesh ©]7}2] PA A7|HER 5] ALESHITE AA FATEEE roll millE 2 F

< oA fiz mill2 2 $ ball millZ A F33Fe] 200 mesh ©]7d AEE AL, F

=]

¢

2

S
e

|2 £ sieve shakerE ©]-835t] 217} 80 mesh©]3}, 100~140 mesh, 200 mesh ©]Ae] UA =7

M2 wEe] AHgaan.
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F 2-13. QA7) AERE Fol ©E AVF Ax ¥ JEEE (unit : ¢m)
Samplel) Diameter at 10% Diameter at 50% Diameter at 90%  Mean diameter

W80  52] 80 mesh ©]3} 2.66 23.84 132.94 49.87

W140 2] 100-140 mesh 2.96 24.62 105.99 40.62

W200 54 200 mesh |4 3.37 25.15 75.14 3224

D80  Z4] 80 mesh ©]3} 2.87 23.97 412.27 128.92

D140 72 100-140 mesh 3.42 34.74 126.76 51.67

D200  714] 200 mesh ©]*4 7.92 29.37 82.76 37.35

M80 &3t 80 mesh ©]3} 2.85 27.06 383.16 101.44

M140  Z=3 100-140 mesh 2.99 23.57 119.68 45.43

M200 =3 200 mesh ©]%F 5.46 29.56 83.31 37.09
D M80~M200 : 524 74 ZEHE (60:40)

Zb A7 Fiel mE deiExe 44 > EF > F4 2AVEF AN, 2 meshE =
X A A > 23 > F24 AV FoE 2 #hs UERSIYE WAL WSIE 2 > =
> 54 27 =A%, WSIe AE AeeE w2 gE Uk v WAL 80 mesh
o]gte] 4AH7F 100~140 mesh®] YART} H2 ghs YERHATHE 2-13, 17 2-2)

WAI WSI
4] 61 (g
o
4
; |
2
i
0 T T T T T T T T 0 T T T T T T T T 1
MWE0 Wi140 W200 D80 D140 D200 MBO M140 M200 MWE0 Wi40 W200 D80 D140 D200 MBO MI140 M200
I 2-2. AT FFE FEFTA S (Water Absorption Index, WAI), 5=E-& 3]l 2] 5= (Water
Solubility Index, WSI)

A7 QA A7, AEWHE AEEdEs Aol F24d HlE =2 e YEIla
HAA717F AeE AEEdE7E S7E e A3s HERAT D2000] 14.160.% 7 =7
LHERRE O, W80<>1 3.98, Msool 62308 YA YEHTh 524 % ]T(W80~W200)0] 3.98~7.38 %

=
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10.66

M200

1

6.23

\%t:1e)

14.16

D200

10.66

D140

8.42

7.38

7.05

gl

w1iao

" 3.98

15

10

5

M1i40

D80

w200

wso

m-

a8 2.3, F&7}

)

(3) dA=A71ell wh

PR

2-14° ERH AT

Nr
el

)

PA=L7] o

el

ar

o2 e

<
RS

#2471

>

%

@9

o

ok

ap
A

e
No

w)
=

3x 2-14.

W80 W140 W200 D80 D140 D200 M380 M140 M200

Sample

34.50 31.96 32.46 32.84 34.53 34.09 34.02

34.79 33.70

Packsulki

40.57 43.11 40.61 44.89 39.56 40.75 3941 40.17 0.63

Siru

48.13 42.69 44.50 47.39 49.92

47.89

51.19 5145 50.72

Jeung Pyun

46.82 49.59 48.11 45.16 45.62 45.38 44.72 45.78 47.13

Injulmi

B

o

vze)
Nl
i

200

o} 713

I

o
A

AACHILH 2-4).

o)
=

mesh ©]4F2] Hol] w317} 713 A
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30

25 1

15

10 -

Ql ol adals II il

0 =

wa0 Wi4ow200 D20 D140 D200 M30 M140M2Z200

gz mAgSE®  =SE 0 =ATEO|

a9 24. 9 F7E w3

¥ 2-15. YAAV) o wE WAr)e] zF7

Sample W80 W140 W200 D80 D140 D200 MBS0 M140 M200

Hardness (g) 2769 2052 1051 3273 570 1002 1530 1515 1461

Adhessiveness (g.s) - - - - - - - - -

Springiness 0.59 0.58 0.55 0.73 0.49 0.68 0.47 0.57 0.58
Cohessiveness 0.39 0.33 0.26 0.24 0.17 0.21 0.23 0.31 0.33
Chewiness 638 399 154 575 47 143 168 267 275

QAA7 wasle] wEAe Dso, $A, AU wso, AL Dsool b He @

e AT gEAd S M0, 534, MeA, A=+ D 1400 7 A YERSTHE 2-195).

o

E 2-16. A7) wE @AMV V|EE

Sample W80 w140  W200 D80 D140 D200 M380 M140  M200
Appearance 6.3 6.1 4.0 4.1 4.7 3.1 6.2 6.1 33
Taste 6.3 7.0 5.2 3.3 4.0 3.3 6.2 6.5 4.0
Texture 6.7 6.6 6.1 3.7 3.0 4.1 4.8 7.1 4.0
Overall Acceptability 7.0 6.8 5.5 4.3 2.8 3.6 5.1 6.6 3.7
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713 A A, 9, B, 242 A7V 7P = A v e, SRR

wsg0°] 6.8% 7F& =1, D140°] 2.8% 7FF wtA| YEFGtHE 2-16).

¥ 2-17. A7) wE QAvm e A7

Sample W80 w140  W200 D80 D140 D200 MS80 M140  M200
Hardness (g) 549 287 227 1625 865 420 1103 566 253
Adhessiveness (g.s) -151 -78 -69 -173 -177 -118 -194 -125 -65
Springiness 091 0.87 0.85 0.89 0.79 0.87 0.93 0.91 0.85
Cohessiveness 0.65 0.64 0.66 0.53 0.59 0.64 0.55 0.55 0.63
Chewiness 323 159 128 769 401 233 565 312 136

i o] Al Abole= vEbYA eFskth &34 52 200 mesh
ol A-u 7} Mg e Aoz eyt ldue 247t SAHAN 54 BUMFE < B A

EF ATHGE 2-17).

—TI—'
It
A
Y
>,
i)
N
It
o
o
fru
i
rlo
=
o
i

E 2-18. A A7) wE AAw]| e V|ZE

Sample W80 W140  W200 D80 D140 D200 MS80 M140  M200
Appearance 5.2 7.3 6.0 3.6 3.8 4.6 4.8 6.2 5.6
Taste 6.5 6.0 5.5 3.6 4.7 52 6.0 6.3 5.7
Texture 6.5 6.1 52 3.0 5.1 4.8 5.1 6.2 4.7
Overall Acceptability 6.8 6.0 5.1 3.0 5.0 4.7 5.5 6.5 52

712 A A3, 9,

%z
wgo0o] 7} =11, D80°] 7HF ot
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F 2-19. 42200 wrE FWe) 2H3

Sample W80 W140  W200 D80 D140 D200 MS80 M140 M200
Hardness (g) 745 425 435 1422 1304 996 1740 1125 437
Adhessiveness (g.s) -101 -45 -38 -134 -78 -49 -182 -60 -55
Springiness 0.81 0.80 0.90 0.82 0.80 0.88 0.85 0.86 0.79

Cohessiveness 0.53 0.54 0.55 0.44 0.48 0.51 0.41 0.49 0.57

Chewiness 318 182 214 514 504 442 605 470 199
sHo @HAdL2 9 200 mesh o] o] 7HE 22 @he WERAT. A2 W140, W200,

M200°] 7Fg #=A YEFLTHEE 2-19).

E 2:20. YAV wE FWe) V|EE

Sample W80 W140  W200 D80 D140 D200 MS80 M140 M200
Appearance 6.0 6.3 6.6 3.6 4.6 5.1 6.3 5.0 7.0
Taste 6.3 6.6 5.8 3.2 5.1 5.6 5.3 6.1 5.6
Texture 6.0 6.8 6.7 3.7 5.7 5.6 4.6 5.8 6.2
Overall Acceptability 6.0 7.2 6.6 3.2 5.6 5.7 4.6 5.6 5.6

713 A Aah, 9, o, =AM SARVERE Alxe S0l w2 whe JERha

ANk Vs 5443 Wi400] 7FE £31, D80ol 7HE WAl YEFSTHEE 2-20).

h W7 A=W
[e)

W) AZEE 7 BT 714, AH4, ZbEeke] 20 mesh A1E BHAL F, AA AA

g 5 (125%x190x50 mm)oll 71=E 2L, 7188 2% 8] 7|(Tefal, France)E ©]-&3te 301+ &
Askal 1023 FEQ & AP ARESlth WA Azl B4 Ikl e F4 ds)
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= Auu7] ffs) #rbFel Zbzbe] a5 A7EE 100 goll diste] 03 g MUtk dm AR
2 AFEEA Y. AFESE =St Al a4 s (F)H]AHFo] 9.7 9] BS-300 A(Amylase+Glucoseoxydase+
Vit  CH+emulsifier), BS-300 B(AmylasetGlucoseoxydase+Vit C+emulsifier) BS-350(Amylase+

emulsifier+rice flour) ST}

(th 54 7 M7 #4454

anF7 WEVIE Az SRS 4
RE13 717} 38.19, 3838, 3741, 39.76° %2 YEly G4 7k W& & Apol= HolA| #gkar
RE127} 7H @& 3k Bl

7o), control, RE11, RE12,

o
|\
o
rob
i
i
=3
[\]
=
i

ERBINE-SNE P EHEES

Samplel) Moisture Content (%)
control 38.19

PE1 38.38

PE2 37.41

PE3 39.76

Y control : A7} 100%= A Zg WA 7] REI : BS-300(A), PE2 : BS-300(B), PE3 : BS-350

B H7F wAdv)e] MRS A% Agtel] mEbA ZARgE A3} WRO A 27] 86.27, 87.17,
86.00, 87.13 o= UERLaL, AA7|ike] F7heke] whel stolA 24417k uf 85.40~86.99% L}E}
o PE27F 7Y W S WEAY. AR ghe A7 mE 2 Wk gle
U g dolxlE AEgS Bt S0 ghe AlZ FF PE1o] 7 W& 8.39, PE3o] 7}

=S 9.8 YERRAL, 2443 W] PEl°] 7 w2 7.82= UERSITHGE 2-22).
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F 222, &4 H7F 9479 AR7IZ] e A= W3}

Color Value”

Samplel) Storage Time (hr)
L a b

control 0 86.27+1.08 -1.00+0.64 8.50+1.56
24 86.97+2.49 -0.72+0.13 8.40£1.10
PE1 0 87.17+0.65 -0.24+0.05 8.394+0.71
24 86.99+1.58 -0.28+0.09 7.82+0.56
PE2 0 86.00+£0.55 -0.27+0.01 9.32+0.17
24 84.20+1.15 -0.24+0.10 9.13+0.32
PE3 0 87.13+0.46 -0.72+0.01 9.18+0.25
24 85.40+2.12 -0.55+0.11 9.30+0.29

Y control : A7FF 100%= Al %3 #WA7] REI : BS-300(A), PE2 : BS-300(B), PE3 : BS-350

JL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

a4 H7F W7o AT W texture profile analysis #ke] WS 3 2-239] YERAS]
U} Hardnesst= #17A|ZFo] Z7}stoll whel control®] 74-9- 735~3834 g9 WHE 7HAH, a4 %
7PN T A Aol FERke] wel SIbeRAAIRE, F7EEo] A Al UEbsTE. Aadhesiveness 2}
springnesst™= A G A gt whel Frbell ot A e S Holx ekodrh &4 H7M7F WA
o] %7] hardness@t= S7HAZAT, @45 FH7bekA| & A5 B A% 7F <k kAHE

-
texture® FAE 5 gof WY B FLF AAD 48T £ A& Ao AzHh
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¥ 2-23. a4 A7} A7) AF AZH E zA 7 W3}

;) Storage Time Texture profile

Sample (hr) Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
control 0 735 -107.24 0.81 0.30 214
24 2227 -7.68 0.83 0.31 361
PE1 0 986 -116.74 0.78 0.44 341
24 2057 -24.51 0.72 0.35 422
PE2 0 1187 -178.64 0.76 0.48 441
24 1830 -7.89 0.84 0.54 835
PE3 0 846 -162.28 0.75 0.42 270
24 1657 -45.05 0.81 0.55 745

D control : A7} 100%= A %3 W 7] REI : BS-300(A), PE2 : BS-300(B), PE3 : BS-350

Aol wE MAv|e] PeS AAF A F 2-249F Po], FEAAALNA @Ed Hro

2 conol HStA] thA S 5.6~6.0 HAE YEHA U, AAGATEe] A el whel 2
7F WA gkt AubA 7|3 hE Z7)ole a4 AETo] 4.6~530% UERGOoH, 24
A7 Tl Ga Aol 3.6~5.59 HeE UENY con 33 BT} =4 e

pol
k>
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® 224, ARAD] W2 WA7)e) BT}
Intensity palatability
. Storage

Sample .
Time (hr) Overall
Hardness** Sweet* Appearance  Texture®** Taste™** .

Acceptability***

Control 0 43+1.6™ 4.1+1.1° 6.0+£1.0° 5.3+1.0° 5.3+1.0° 5.1£0.7°
RE1 0 5.6+1.2° 4.3+0.5° 4.6+1.6" 5.0+1.2° 5.1+1.4° 4.6+1.6"
RE2 0 5.3+1.3" 4.6+1.0° 5.5+0.8" 5.0+1.4° 4.8+1.3° 4.8+1.3°
RE3 0 6.0+0.8" 5.1+1.1° 5.8+0.4" 5.8+0.7° 5.6+1.3" 5.3+1.2°
Control 24 4.1£1.6 4.1+0.9 4.0+0.8 3.541.0™ 3.1£0.9 3.3£1.0
RE1 24 4.6x1.5 4.5+0.8 4.6+1.2 3.8+1.1% 3.5£1.0 3.6£1.2
RE2 24 4.6+0.5 5.1+0.7 5.0+0.8 4.8+0.7 4.6+1.3 48+14
RE3 24 5.8+0.9 5.5+1.0 6.0+1.6 5.6+£1.2° 5.0+£0.8 5.5%1.2

Y Control : &7} 100%= #Z3 #W7] REIl : BS-300(A), PE2 : BS-300(B), PE3 : BS-350
* S5 oW HEgor 3

oL

() B4 7} d-dule] w3lolA g3

(7h 1&8n] A=

Sl o] AFHLe Zp A7EFO] 7hE, 7E Sk 20 mesh AE SHAIZ 5, AA =
(125x190x50 mm)oll A=5 ZaL, 7F48 2" ael7]E o] &ste] 3023t 54 5 APl A&}
ATt AAm o] AFoM ai HIbd wE FE WstE AuET] 98 AUhRe] A7 aa
= FA7HE 100 goll skl 03 g F7bste] dm AVFER ARRSISITE AR S st Al R
T ()Y ve] 278 9] BS-300 A(Amylase+Glucoseoxydase+Vit C+emulsifier), BS-300 B(Amylase+

Glucoseoxydase+Vit C+emulsifier) BS-350(Amylase+emulsifier+rice flour) AT}

vy

(h &4 #H7F ddne] FHE54

a7t QANE Azt FEIFS SAS A3 ofy i 2-259F #ol, control, IE1I,
IE12, IE13 Z}7} 48.66, 48.21, 47.59, 49.630.= YEl} @A 7te] mE & Aole HolA]
i, IE127F 71 @2 3hs Bl
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X 225 B& HUF AV 9 FEEF

Samplel) Moisture content (%)
control 48.66
1IE1 48.21
1E2 47.59
1E3 49.63
Y control : F#7}F 100% % AZ3F 1AW IE1 : BS-300(A), IE2 : BS-300(B), IE3 : BS-350
245 Hrlsta Az Ao AME A7 Agbel webd 2ARRE A3 F 2-269 o)
Uelskon, Mgl = Wit %x7] 80.29, 78.10, 81.93, 76.30°. % LRl A7) 7ko] F713t
of wel Yolx] 24A12Fd wf 7545~81.809] WHHE YElStom B3] 7Y W ghS UERL
U A5 (a ghe AzA S0k 24X 9] gk WErE A7) 4gker -0.58~-1.129] W=
tebskeh A0 ghis ARl ARTFE gk oA = Aol eyt

¥ 226 52 F7) AAEY ARU)ze] BE Ax W

. Color Value”
) Storage-time

Sample

(br) L a b
control 0 80.29+0.03 -1.09+0.02 10.45+0.18
24 80.18+0.83 -1.07+0.03 10.78+0.44
IEl 0 78.10+0.95 -0.57+0.04 11.68+0.19
24 77.72+0.74 -0.47+0.02 11.44+0.12
1E2 0 81.93+0.71 -1.12+0.06 10.34+0.18
24 81.80+0.43 -1.07+0.04 10.19+0.20
IE3 0 76.30+1.48 -0.62+0.06 12.06+0.21
24 75.45+0.31 -0.58+0.05 11.44+0.21

D control : FA7E 100%= A3 214w, TEI : BS-300(A), TE2 : BS-300(B), IE3 : BS-350

PL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

a4 H7F Adu| o] AT W texture profile analysis #ke] WS 3 2-279] YERAS]
T} Control®] 74X+ AZ2 % 50,31 g, 24A17F § 22,035 g0 2 A% A S7Hste AE&FS o
AT B4 Aol s AGAIZre] Al wEy F7FsFIAIRE, conoll Wl Ao 7t
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Z-o] AT} Chewinessi= hardness®} rAFSH AaS BHGlom AGA|Zto] F7lE45 Fho] &
- °
=

7Vl om, H=A Q1 adhesivenesst™= A F Aol AShE A Sk

F 2-27. B4 H7F AAv 9 AFAZE mE 223 W3}

;) Storage-time Texture profile

Sample
(hr) Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
control 0 5,031 -267.40 0.65 0.44 2,511
24 22,035 29.48 2.77 0.90 20,746
IE1 0 762 -622.35 0.94 0.97 706
24 7,861 4.07 2.44 0.72 14,259
IE2 0 2,978 -799.01 0.96 0.71 2,033
24 6,603 -29.27 1.79 0.70 8,175
IE3 0 675 -695.25 0.91 1.31 729
24 6,146 -152.17 1.60 0.21 1,498

Y control : FA7E 100%= A %3 214w, TEI : BS-300(A), TE2 : BS-300(B), IE3 : BS-350

a4t wstdA| Ao mE Q1Awu|o] AFTHALE A Ay 31 2287 o], FEHA}
o A H-2Ad L2 controle] 42% 7HE WA YEMNT 7S HIbolA o3, A7 5k ANEA
71Z 5o A [E3°] 7} A YERs:
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¥ 2-28. &4 AUt QA9 #EBI}
Sample1 Storage Intensity palatability
Time (hr) Adhesiveness ~ Sweet Appearance  Texture Taste  Overall Acceptability

Control 0 42423 3.0£1.2 5.8+0.4 3.2+1.6 4.0+1.2 3.6+1.3
IE1 0 6.0+2.0 3.4+1.3 6.0+£0.7 5.0+1.2 4.6+0.8 4.4+1.1
IE2 0 4.4+2.6 4.0+1.5 5.4£1.5 4.8+1.6 4.8+1.4 5.0+1.2
IE3 0 6.4£1.5 4.0+1.5 6.2£1.0 7.2£1.3 6.4+1.5 6.4£1.5

Control 24 1.0+0.00  1.20+0.44  2.20+1.09  1.60+0.54 1.60+0.54 1.40+0.54
IE1 24 2.6+0.89  3.80+1.30  3.80+1.64  3.00£1.22 3.00+1.22 3.00+1.22
IE2 24 3.6£0.89  4.20+1.78  4.40+0.89  4.40+1.14 4.20+0.83 4.20+0.83
IE3 24 524130  4.00+1.41  4.60+1.51 4.60+1.14 3.80+1.30 3.80+1.30

D control : FA7E 100%= A %3 1AW, TEI : BS-300(A), TE2 : BS-300(B), IE3 : BS-350

* 554 of Anyon =4

(3) &4 H7F FHo w3t A4 a5t

Oh ExATE Az
ZH AZPRE 7 53 & 5ol W o] Axsh BT 100 g9} A 15%, A%

=
15%, a5 H7bstar AA4E ¥ol w5 5 35TolA 34 FaA gy, 7kas Wil A4

mE

g §710 50 g8 FYF T dol B A/INA 2087 T4 1027 B2 EGh AT
of mHE o e 3087 Ao PAstel hETE WAL, 25T AFAA 24412
AAEA AT Asel APl ABHAL ABT wHAARAE (Fpl Aol 2B

BS-300 A(Amylaset+Glucoseoxydase+Vit C+emulsifier), BS-300 B(Amylaset+Glucoseoxydase+Vit
C+emulsifier) BS-350(Amylase+emulsifier+rice flour)E 27}F 100 gol whsle] 0.2%% 718k
o}

(th T3 gy
wglolAlEaet MANES Huleta SUE Axste FH5E4S ST S g
vl #2299 )
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¥ 2-29. =394 245 HUE FHY Hi§]

Rice Flour” (g) Modified Starch” (g) Enzyme” (g)
Salt Sugar Yeast Water

Sample Viscosity”
" TI T2  KRS2 BEE\EM BsiA Bssn © 2© © @ >
con 100 - - - - - 1.5 15 1.0 100 102.246.6°
El 50 50 - - 0.2 - 1.5 15 1.0 80  90.9+0.6°
E2 50 50 - - - 02 15 15 1.0 80  89.5+2.1°
E3 30 30 40 - 0.2 - 1.5 15 1.0 80  100.0+2.8"
E4 30 30 40 - - 02 15 15 1.0 80 101535
E5 30 30 - 40 0.2 - 1.5 15 1.0 80  117.5%3.5°
E6 30 30 - 40 - 02 15 15 1.0 80  119.0+14°

Y rice flour(B1B FEAL 71 FE4 A7FE, @) TGP dwkv], T2 @ @@ dw s,

? modified starch(W}22TH3}8F8 4] F 4] 3] A}, QHE): KRS-2(H 4234 &), PINE BAKE-M(E}9] 9.7} WA A7)
? enzyme(Vision viocham, Korea) : BS-300 A(Amylase+Glucoseoxydase+Vit C+emulsifier), BS-300 B(Amylase+Glucoseoxydase+Vit
C+emulsifier) BS-350(Amylase+emulsifier+rice flour)

9 viscosity : VIBRO Viscometer(SV-10, A&D Co., Japan), 25C =74

&

tr

oy

19,

—_>'i,

ll
SN
(il

)

N

rot

o[\

)

o

X oy
N

A A EA A}, FESHES 49.71~51.10%2 LERS O
Tl THE con 54.39%E AlQlstile Fo Ao ®E A vEsTh A2l mE =gk
F HWEE conol 8248F 7FE =il E57F 7713082 fo)Fow g A vEbgTh S (-
a A= con®] -145%2 GH o7 7P =31, E6O| -0.860F [ LTE folH o v eyt
b FAE0b e E27F 9.42 FolHo® s ka1, E6ol 6342 FoHoz g U
byttt Ao ApolE & 4= = AEFES conoll WG] ES7F 5152 froFoem s A7
YEFSTHGE 2-30).
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E 230 =84 GAE Aste R FASA

Color Value”

Samplel) Moisture AE”
L a b
con 54.39+0.05° 82.48+3.04° -1.4540.05° 7.79+0.49% 0.93+0.71°
El 50.20+0.95° 78.82+1.95% -1.43+0.05¢ 8.95+0.62" 3.90+1.92%
E2 51.10+1.10° 79.18+1.28° -0.93+0.08° 9.4410.79" 3.41£131°
E3 49.02+0.08" 79.96+0.98" -1.20£0.07° 8.67+0.23" 2.71+0.92
E4 49.88+0.54" 81.66+1.41% -1.09+0.05" 7.92+0.55% 1.24+1.17°
E5 49.71+0.11° 77.131.47° -1.07+0.06" 8.42+0.48" 5.15+1.26°
E6 50.55+0.90° 78.21+3.45% -0.86+0.45" 6.34+2.90" 4.32+1.86%

JL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
) AE= {(L-LS)’+(a-aS)" +(b-bS)’}1/2

wotolA a4AE HIESE SH 9 texture profile anaylsis #k= 3 2-319] YEF T} Hardness
i &4 BS-300AS X713 El°] 101.0 g2 Fod oz 7P 9HA YElster BS-3508 7
gk E2¢ 106.0 g o2 WA YEtwth W8 WAAHEY w8kodA a4E HUbe A Te |
JdES H7FshAl 82 E1~E2¢] H|te] tha 2 132.0~133322 UElon, g9yt W

A<l PINE BAKE-MZ} =394 a45 H7Hs A2 7% E5~E6< 158.9~234.6 g & 714
=7 vk F-24 2 conol -15.8 gs® T H o2 TP A, GAHTE Ao F-2Ad o]
conol H|&Fo] 20.9~-759 o W R FolHdor W = yelgtow E47) 27592 M =)
et 2AGE el AMES A ¢ e AHE wEs AJE<Q chewinesst El, E27F ZH7t

75.6, 83.52 oA o2 il E57F 197.602 oA o= 7 =7 el
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E 231 =394 BAE AR FWY 247

TPA
Sample”

Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
con 110.7£109¢ -15.844.5° 1.0£0.0° 0.9%0.0° 99.7+14.1%
El 101.0+6.8° -20.9+4.7" 1.0+0.1* 0.9+0.0° 76.5+9.1
E2 106.1+7.3° -31.0+8.6™ 0.9+0.0° 0.9+0.0° 83.5+9.8%
E3 133.3+14.1™ -47.0+28.0° 0.9+0.1° 0.9+0.0° 105.147.1°
E4 132.0420.5™ -75.9+14.2° 0.9+0.1° 0.9+0.0" 105.8+13.5°
E5 234.6+44.1° -23.6£22.6™ 1.0+0.1° 0.9+0.0° 197.6+36.8°
E6 158.9+11.3 -25.8+5.7" 1.0£0.0°" 0.9+0.0° 138.2+10.8"

|=\:l

wstolA aAE FHI7bek SHe] 25T, 24417 A% - texture profile anaylsis 42 WSk
2-329} o] EFSTE. Hardnessi= con®] 204.1 go= 2ul] o] F7MRloY w=3dA a4
BS-300A A&l E1> A% %713k 101.0 goll H|sle] 3k F713k 1174 go 2 S71E5% 7
A Agta, RE Ay FAAE FFoR s A vebgt w3t g4 AA AR
= FH7keE BE Aol A conell HlEte] Bl WshyE A2 S S = g A%
AlZko]l Atetolle FHo] v RS WS F AS Ao® VT 5 AUATt Adhesivenesst
=3 A3E yehdilew o nHlste] vropxlow, E3, E42 Zh7; -87.5,

720 gsloZ FYHo= EA YUERWA, conol -17.1 gsE FolAHoR YA YERH

Chewinesst= #7&Z 7|0 H|3}o] cono] 244.8% 714 oA Fodo=w 71 =4 Yehgo

>

-

RE APl A 104.9~238.60. % 2 Z 0 Z conoll BEe] A UERGT w39A] g3 %_L
olx 7] $lste] ElH vt WA EY WAUAGARES PWE div] 40% Hrteta w=stedAl a4
Eds

S HUbste] SH9 wgtmo] A= JEdS ol Ay, A x7|e H|ste] 25T, 244
At o= A 7Ee] W3}t colo] WIS AL Aoz Yeh w3oA4 gyt A=

>}L
o

- 259 -



E 2-32. =894 48 HIMS SR 25T, 2423 A F A

TPA
Sample”

Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
con 241.0£40.9° -17.143.5° 1.0£0.0° 0.9+0.0° 244.8437.9°
El 117.4+15.7° 22.4423.1° 1.0£0.0% 0.9+0.0° 104.0+15.5¢
E2 178.7+£6.1°¢ 38.1421.5° 1.0£0.0% 0.9+0.0° 164.5+4.2
E3 149.5+47.9% -87.5+6.3° 0.9+0.0° 0.9+0.0° 122.4+£48.4%
E4 211.3+14.5™ 72.0£9.5° 0.9+£0.0° 0.9+0.0° 185.8421.4°
ES 293.4+72.8" 20.6£12.2° 1.0£0.0° 0.9+0.0° 238.6+60.8°
E6 205.5+48.2" -19.04+20.3" 1.0£0.1° 0.9+0.0° 173.0£27.0™

w3tolAl a4E IR FHe 5 AFAE & 2334 YERIT M| 7 EE = El19]
742 7H¢ 31 con®] 630E FolAom WA Yo BE ATt 6.0 o]FoRE HiE
o] b0 & el B 715 % E conol 6.00F 7HF WA LUERSAL, E1~E6 &4 2 2 el A
6.3~7.5¢] W= YEWou o4 zbol7t g, e VSRR 6.0~6.89 WHHE UERS
o o)A Apolzt uATE A7 7]E % cono] 5.8% 7 Yl E30]7.9% folFow 7}
wskor BE ATolA 6.5~7.99 HZ YEY conoll HlEke] Steo] Frha b A
T P dEs 545 H7Fe A9l B3, E47F A4 7.9, 7308 THE E=
el o WHAHES HUbekA & &4 AHETQl El, E29F EI et ¥Rl PINE
7vek A2l 9Ql ES~E6x= Ao Apol7f uA| &e Ao R e

w
>
.
<
:i
tr
oty
19,
2
o
b~
il
at)
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F 233 =894 a4E HIMSE FHY #FEA
Palatability
Samplel)

Color Taste Flavor Texture Overall Acceptability
con 6.3+1.4° 6.0+1.9" 6.1+1.4" 5.8+1.0° 6.0+£0.7°
El 7.4+0.5" 6.9+1.7" 6.6+1.2" 6.842.2° 6.6+1.6%
E2 6.9+1.0™ 6.3+1.6" 6.0+1.3" 6.4+0.7° 6.340.9°
E3 6.8£0.5°  7.3+1.2° 6.6+1.1° 7.9+0.4" 7.940.4"
E4 6.9+0.6™ 7.5+0.8" 6.8+1.4° 6.9+0.6™ 7.340.5%
E5 6.9+1.0™ 7.0+1.1° 6.3+1.3" 6.0+0.8" 6.5+0.5%
E6 6.5+0.8" 6.3%1.0° 6.4+1.2° 6.5+0.5° 6.3+0.7°

A FH7HE B3, B4 A 7|3kl Aol 7.0 oo w ?ﬂﬂ 1719} Hl%é}ﬂl o
o] £& o= HrtEth o] Vs FHY LaH A TSIt A 27] v
slo] ThA stolxl 48~62% UEFRO™ {4 o]t Atk A TSk A% 27
Hlsto]l 93e] tha FA HrkE Ao® Hol A F 3 Vlswrt A WskA] 22 AL
= gy, B3E 722 Ao P = dEhsen, ES, ESe 27 43, 550% U
BrrE ot idghe] o7k & Ao w vebwth AwkA Vskee A x| Hlete] tha
wobxl 48~7.29 RIS YEHSIAL E37F 722 FolH o % =t

w34 a4 H7EsE 3 w34 gy % #5H
oF WA WAAHES M7k B3, B4 AT A 7] 9 25T, 24X 3F A% o] #5H
Aol £& Ao Yeht w3 oA &% s Aow FdE )
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Palatability
Sample
Color Taste Flavor Texture Overall Acceptability
con 6.2+1.6" 5.8+1.9" 6.2+2.1° 6.3+1.5" 5.8+1.9"
El 6.2+1.2° 5.940.6" 6.2+1.0" 5.7+£0.8% 5.0£0.0°
E2 5.8+1.8° 6.3+0.8° 6.242.0° 7.0+1.1° 6.2+0.8"
E3 6.3+1.0" 7.7£1.0° 5.542.1° 72+1.8" 72415
E4 6.2+1.2" 7.241.2° 5.241.9° 6.8+1.6° 6.5+1.4"
E5 5.5+1.0" 6.0+2.0™ 4.842.1° 43+2.2° 5.3+1.5"
E6 6.0£1.5° 5.3£2.0° 5.542.0" 5.542.7% 4.8+1.7°

* @SR 98 ARgor 54
eh Azl e 38 2 =454

(1) #47]

(7h A7) A=

WA 7] Az e zh A7 T 7, 7hEeke] 20 mesh AE EHA 5 AA| A #F
3k 5 (125x190x50 mm)oll AZE 241, 74§ 249 Q] 7](Tefal, France)S ©]-&3lo] 30%3F &
skl 10823 FE5 § Aol ARgsilth 54 7R 2 3S(GHE 4

=
o
F oo 6, FUHS olgse] MUAE Axsn 1 FASHS SPAAh FA W
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¥ 2-35. A1 EHE 283 WYY wign

Rice flour’(g)

Sample Salt (g) Sugar (g) Water (g)
T1 T2 T3
P1 100 - - 1.0 10 50
P2 - 100 - 1.0 10 50
P3 - - 100 1.0 10 50
P4 50 50 - 1.0 10 50
PS5 - 50 50 1.0 10 50
P6 50 - 50 1.0 10 50

>,

Y Rice flour(BlE FEAF 71 F 24 A71%, o) T @@ F Q9] T2 0 G dE duwk v, 13 48F

(th 27HF E7E 2354

Rapid visco analyzer(RVA)Z A3 27}

Lo

o
»

ol FRE I35 SAAYY, Iss
(pasting temperture)= T37} 71.5C= 7P ko, TI, T2E 66.1C=Z YEST H
T37} 364 RVUZ ¥ S e, Tid T2+ 321 RVUE @2 32 et 53
= T37} 430 RVURE =2 718 el dukm ¢l T13F T23289 RVUE WA YERQITH
Breakdown( =5 ¥ =)= 3 Ao vk A S yey 7hee M E=E YEdes A%
2 T37} 16622 A YRttt a8 dAabel o mbz = Had gkt 7R
o RS UE AiEY w=354S UElE =8 X (setback)> T12F T27F -32¢1 wHA
T37} 660.% LEL T39O w317 3o] & AR o H A THE 2-36).

k)
=8
rlr

2

A=)

|=]
s

=

X 2-36. 271F T7E 3354

. Moisture Viscosity(RVU)
sample™ oy Final Pecak Past
0 ina e a astin
Peak 1 Though Breakdown Visc. Setback Time Temp. (C)
Tl 10.2£0.2  320.6£0.9 162.243.1  158.44+2.3 288.6+2.8 -32.0+2.3  7.3+0.0 66.1+2.1
T2 10.2+£0.0  320.5£2.3  162.1£1.6  158.4+4.3 288.6+4.5 -32.0+6.4 7.3+0.1 66.1+1.4

T3 104+0.1 364.2+29 198.5£2.1 165.6+4.6 430.1+24 659+24 7.0+0.0 71.5+1.3

" Rice flour(B18 FEAF 71 F 84 A7F%, =) T @S kvl T2 0 &5 A0 A0, T3 FHE
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=2
A7VE SR Sdd WAV SAS5A 54 2 RS 36.93~37.87%3001, 19
Z zpol 7k Atk Aol wE M= WMEE Plo] 92,142 7P =31, P2 86.20, P5 85.89%
7 G vetton, A8 A7 9GS g dutbu)l 129 WEVF uhe wEo g mho}
HArk AEzre] AolE & 7 E AE#S P37} 638, P27t 6.28% EAl UEFRLSH, P6O
1.44% P13} 71 w53k Aoz yelgd. P2eb P59 AEZEe] 71 2 Ao g Hol Jgav)
F T27F Tloll Hlete] Wert v SAE7E 7] gl se= A7 frhEe 2-37).

¥ 2-37. B7F F/E 293 94V FH4EA
Color Value?
Sample" Moisture(%) AE”
L a b
P1 37.87+1.13° 92.14+0.73 0.31+0.08" 9.39+0.77° 1.03+0.20°
P2 37.67+0.90° 86.20+0.79° 0.30+0.10° 11.37+0.66" 6.28+0.86
P3 36.93+0.13° 88.64+0.73¢ 0.44+0.05 9.5040.34° 3.52+0.74°
P4 37.17+1.15° 89.87+0.68" 0.33+0.09" 10.760.60° 2.68+0.77°
P5 37.60+0.30° 85.89:0.77¢ 0.37+0.03"™ 10.69+0.26" 6.38+0.77"
P6 37.38+0.62° 91.32+1.25%® 0.14+0.06° 9.42+0.45" 1.44+0.26°

DoFol EAI = E 235 FE
PL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

Y AE= {(L-LS)*+(a-aS)’ +(b-bS)*}1/2

A7LE F5oll mE WA 7|9 texture profile anaylsis #bS 3 2-389 YEMNATE Hardness=
At Ql P1 394.0 g, P2 324.8 g0 2 ot WbH FHFE FYv|Q P3E 803.4 g0 2 T E
UElS o delE dutujo] Hlste] AHE UMY hardness7} 28] o] =2 FHo=Z ek
t}. Adhesivenesst -13.9~1.4% YEFE O™, chewinesst P27} 284.60.2 714 il P37} 673.9%
LR
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F 238 AVHE TRE 2ET W4V =A%

TPA
Sample”
Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness

Pl 394.0+64.2™ 2.1+7.2" 0.9+0.1° 0.9+0.0° 307.2+69.6™
P2 324.8+64.3¢ -13.9+9.0° 1.00.0" 0.9+0.0 284.6+47.8"
P3 803.8£94.0° -1.7+4.6" 1.00.0° 0.9+0.0° 673.9+91.5°
P4 434.8+30.4° 1.3+3.0" 1.0£0.0° 0.9+0.0° 392.7422.2°
P5 459.8+28.1" 1.4+3.4° 1.0£0.0™ 0.9+0.0° 399.5+41.1°
P6 449.1+59.5° -6.8+3.0° 0.9+0.1° 0.9+0.0 371.7+64.6"

7P Farel wE WAre] eSS ddE 2399 eI A9 715 P3O
6105 7b 3L P27k sAE b A debgon], wte] VSRR Pl S9R 7 ¥, P3
3.60.2 71 93 Yelg o, 9 7ERE 56647 UENGOL §9A 2ot it %
Aol V|EEE Pl SR 7P EROoh PIS 242 FelHo Ao7h Wk Awdv)E
Pl 6002 74 A thebtom fo% AholE bl P3 318 A8l 4.7-6.00.2 etk
.

- 265 -



(ol
1=
{(d
N
Lo,
r o)
olr
Jm
ox,

X 2-39. BVME FHRE €29

Palatability
Samplel)
Color Taste Flavor Texture Overall Acceptability
Pl 5.4+1.4° 5.942.0° 6.3%1.5° 5.942.0° 6.0+2.0°
P2 5.142.0° 5.3+1.7° 6.0+1.8" 5.4+2.1° 5.4£1.6°
P3 6.1+1.6" 3.6+1.3° 5.9+1.8" 2.4+1.0° 3.1£1.2°
P4 5.7£1.6° 6.141.5" 6.3+1.6" 6.0£1.9° 6.3+1.7"
P5 5.6+1.4° 5.0+1.4% 5.6+1.1° 4.4+1.9" 4.7+1.7°
P6 6.0+1.5 5.6+1.4" 6.4+1.7" 4.6+1.8" 5.0+1.7°

) =4

h =A A=Y

-H AZEHE &
A 15%, AR5 H7bstal AAFE o] REsg § 35TolA 3AI7F HaAZ 7k=s W)
3 Y 7)ol 50 g¥ TS F Fo] 28 UM 2087 SAEL 1083 B £
Aol e =3t S8 307 Ao WAt txgr'm AAskaL, 25T A%dstd 1
24017 AT A RmE FHste] Aol AREsiith AR WAHES vty stee T2
3]Ake]  KRS-2(HZA WA HE), KMU-2(AstER] Q. 7Hd ), YK-2X  M(I4HEFS] @ 7FE), PINE
BAKE-M(E}¥] 2.7} WA di)oltt,

B H

I
o,
T,
s
0,
i)
I
o,
Ju)
i
=
)
i)
\0_@4
filo
o
ofo
ol
2
o|N
r =l
o
2

- 266 -



X 2-40. 271E EHE 293 8 vy

Rice flour” (g)

Sample Salt (g) Sugar (g) Yesat (g) Water (g)
T1 T2 T3
J1 100 - - 1.5 15 1.0 100
J2 - 100 - 1.5 15 1.0 100
I3 - - 100 1.5 15 1.0 100
J4 50 50 - 1.5 15 1.0 100
J5 - 50 50 1.5 15 1.0 100
J6 50 - 50 1.5 15 1.0 100

>,

YRice flour(BHE BEAL 7| F22) A7FE @32): TI: 9@E dukn] T2 : &2 Al ), T3 ZH2

@ A7V FRE GES TH FA5A

A7V FRE BT SHY FEE54S A A%E £ 2419 YEddY. s ESE
48.88~50.330. 2 UEFOT J1o] 503302 FoHor A veytth Aol wE Axg
T WEE J1°o] 82022 7FF ¥, I57F 76.152 FoFo® s A UElgth S EE 2
7} 8282 71 =4l J19] 6.57= 7HE WA YElS=
o] NEwrt b WA 7 | A 22 AAQlrh Mk ApolE & ¢ e AE#ES IS

7F 5.88%2 A YEbRt e J13ke] Apolrh 7 2 Ale o 5 AUTh

rlo

)
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¥ 241 A7}E FRE 2T SHY F2EA
Color Value”
Samplel) Moisture AE”
L a b
J1 50.33+0.36" 82.02+1.72° -1.62+0.06™ 6.57+0.54 1.04+0.29"
2 49.16+0.64° 79.05+1.32° -1.28+0.08" 8.28+0.23° 2.95+1.30°
13 49.92+0.72"  79.60+0.87° -1.44+0.07¢ 6.97+1.18° 2.76+1.18°
J4 49.03+0.79° 79.31+1.26° -1.560.06" 6.66+0.53° 3.12+1.15"
J5 48.88+0.95" 76.15+1.21¢ -1.43+0.03" 7.5440.59™ 5.88+1.20°
J6 49.46+0.30  79.06+0.78" -1.47+0.09° 7.58+0.20" 2.98+0.76°

JL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
P AE= {(L-LS)’+(a-aS)" +(b-bS)’}1/2

B7VE FHE Sl U texture profile anaylsis #k= 3 2-429] YEMJSRITE Hardnessi
J1o] 334 go & Yo Wb 38 2427 g0 & b A vEhgth ©EE duke
HE FYu7t H7te HEl T hardness’t BT AR HA YERETE FHET YL
A7k ATt wadv) o] E3letAA FogdA ol gho] ofd wukek MRS U= Ao
el 7S5 E B A Hke Aaet 2t J30] 2002 fFoAoRE FA JERe
™, chewiness:= J37} 247.82 7F4 il J1o] 2792 714 A Jebgtew, j3xk j57F 47
247.8, 13875 froA o ® F YEsTh

2
I
Oft
o
£
ol
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E 2-42. B7ME FHE € FHY 233
TPA
Sample"
Hardness (g)  Adhesiveness (g.s) Springiness Cohesiveness Chewiness
J1 33.4+7.4° 7.7+5.6° 1.0£0.0* 0.9+0.0 27.9+11.2°
AP} 52.6+18.3 -12.08.1° 1.0£0.0* 0.9+0.0 48.0+11.8°
13 242.7+11.5" 2.045.2° 1.140.2° 0.9+0.0° 247.8+38.5°
J4 56.3+10.9° -22.5+9.6° 1.0£0.0* 0.9+0.0° 51.7+10.5°
15 164.0+£98.5" -4.8+7.7" 1.0£0.0° 0.9+0.0° 138.7489.5°
16 83.0+33.2° -2.8+5.3% 1.1£0.1° 0.9+0.0" 81.8+35.2°

A 5ol ARl uel Az AR ogde] FUL AXE F wgE
< Ay, =3t%=E= DSC A4l colloid mill, pin mill, micro mill, jet mill =S 2
Al Ve o= ZF Al el A A7FRe] A7) Y oamylogram®] setback#to] AT

= gt AREYEIl 3185 3P0 wmaut gasts Ao ey

Do I

A7V FRE 2 S #TEAH ARE E 2-439] YERUTE A VEEE J19]
VEEE J1T J47F 582 THE =
a1, J3o] 352 7P WA vErsen 133 j47F frejH e s v vERETh e 7sw
B 4.6~6.002 eSO 97 zpolrt igdth =AY VS % E g1, 147F 247 6.3, 6.69
2 FHoR EA Yeiwon, J3& 342 foH oz Jp WA HrE AT AT S s
J47F 627 7V A YERAL J1o] 59% A UErgt o J30] 3.60% FoF o
Al LhERSE

N
o
fu
N
Y
iy
—
[\®]
N
B
(@)
(o]
fru
N
N
P
i
m
>
O
ﬁ
2
Lo

rir

HE
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¥ 2-43. B71F F£/E 29

ot
ol\
r =l
Lo
Y
olr
Jm
o,

Palatability
Samplel)
Color Taste Flavor Texture Overall Acceptability
Il 6.140.8" 5.841.3" 6.0+1.4" 6.3+1.4" 59413
12 4.6+1.2° 5.341.2" 4.9+1.3" 5.8£1.7%° 52413
13 5.5+0.5% 3.5+1.4° 4.6£1.6" 3.4+1.2° 3.6£1.1¢
J4 5.9+1.1" 5.8+1.8" 5.6+1.1° 6.6+1.5" 6.2+1.2"
15 5.1+1.0" 5.1+1.6™ 5.3+1.4" 4.5+1.9" 4.8+1.5%
J6 5.8+1.4% 5.0+1.5% 6.0£1.9° 6.1£1.2% 5.141.6™

=
[€)
]
FEd AbRE JjEow Buesh B WAXES WAVEE il 40% 7hska

=
U Axstel FAEHE Sk S0 W F 2449 2ot

% 244 MARARE WA FH W)

Rice Flour'(g) Modified Starch” (g)
Salt ~ Sugar  Yeast Water )
Sample PINE © © @ (@) Viscosity
g g
Tl T2 KMU-2 YK-2X(M) KRS-2 BAKE-M
con 100 - - - - 15 150 10 100 102266
K1 30 30 40 - - 15 150 10 80 95.3+2,0%
K2 30 30 - 40 - - 1.5 15.0 1.0 80 87.5+1.3°
K3 30 30 - - 40 - 1.5 15.0 1.0 80 105.0+4.6"
K4 30 30 - - 40 1.5 15.0 1.0 80 120.0+2.8"

Drice flour(Bl B FEAL 71 F84) 27LE, 3 T @H@F Qubn], T2 GlS Qb v,

? modified starch("F#* U3} &5 4 3] A}, ARy KMU-2(AF8HEF] @ 7FA ), YK-2X M(QIAFEFS] @ 7HE), KRS-2(& A 2 ),
PINE BAKE-M(E}¥] 2.7} HA A &)

* viscosity : VIBRO Viscometer(SV-10, A&D Co., Japan), 25C =74
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A7 AT (K1~Kd)= HE zpol7F vA] Fgkow, 9388 Kl K29
A7} 2+7F 953 cP, 87.5 ¢PE con(1022 cP) Kt} WA yElt} o]l T1 B7FFe w&
EETATet FHAATE e Ao® AdaE

AR EFRE %vﬂ'«’f} SH FHAEAS A% A9E F 2459 JeEAn. R
=3 4 £ con 5439%E Alelstie FolHom A
VeSO A 2] el E}% ”91411:_%} % "I con®] 82.48% 7]—XL

2 71 A dErd T a gho] BE S &
o2 M ¥ Ka7k foHow Mg W Aoz yElgt S
aL, K27F 6,100 7HE BHAl YEbtt A=3te] ApolE o ¢ e
ol oo g 7 & Aol 7t YERst

a1, K1°] 764602 -2]% o
1= con®] -145%2 94
= Kl1o] 7.84% 714 =
AE%E2 K1°] 6.67% UHE}L

S

ﬁ
[UO
°
o
éé
T

)

03?_‘4 J H

>

s

a
T
a_

Color Value”

Samplel) Moisture AE”
L a b
con 54.39+0.05° 82.48+3.04° -1.4540.05° 7.79+0.42° 0.93+0.71°
K1 49.62+0.16° 76.46+2.12° -1.10+0.08° 7.84+0.70° 6.67+2.44°
K2 49.02+0.08" 79.53+0.82° -1.20+0.02¢ 6.10+0.37° 3.4340.75"
K3 49.71+0.11° 79.68+1.04° -1.03+0.09" 7.30£0.84° 2.88+1.15°
K4 50.25+1.05 78.10+2.48™ -0.83+0.04° 7.410.36 4.7742.61%

Vool EA = H 244 FE
JL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

) AE= {(L-LS)’+(a-aS)" +(b-bS)’}1/2

AT S g2 st FHY texture profile anaylsis &S 3 2-46°] UYEMATH
Hardnesst K47} 2294 g0 &2 fFold o= 714 =31 K2, K37F 212} 89.7 g, 76.5 g& 2 <A 4
Elrom WAHES HrlelA 28 conol HEY] AE7F @A UEbWTh 1ev KMU-2E H
7}8t K13} PINE BAKE-MS #7138t K4= conol|l M) A%7 =7 UeEdon, E3] Ka7)
ol ow 7HE EA dewd A8 ARE ‘/}E}LH'E adhesivenessi= K47} -8.6 g.s2 9
Ko7 7hg va, K12 -50.7 gs, K2& -52.0 gs& o802 A yepbstl maiefe] A
E5 2 dE AERE w=Es 429 chewinesst K37F 7212 foA o0& 7b uhal K4E

of\
il
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201302 FoHow 7H =4 yeEET WAAAdES HUEeA] &2 conoll H]sle] K13 K4
+ chewiness7} =7 YERSEO™, K29F K3 97| YES

¥ 2-46. YAAES HUs SHY V|7 w2 A7

. TPA
Samplel) Storage time
(Hr) Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness

con 0 110.7+10.9° -18.8+4.5® 1.0£0.0° 0.9+0.0° 99.7+14.1¢
K1 0 163.5+17.1° -50.7+11.9° 0.9+0.0" 1.0+0.0" 147.3+19.6"
K2 0 89.7+15.9° -52.0+32.6" 0.9+0.0" 1.0£0.0® 80.6+14.0°
K3 0 76.5+16.9° 24.1+12.6™ 1.0+0.0" 0.9+0.0™ 72.1420.2°
K4 0 229.4+42 8 -8.6+4.7" 1.0£0.0" 0.9+0.0° 201.3+35.1°
con 24 241.0+40.9 -22.4+23.1° 1.0£0.0" 0.9+0.0 244.8+37.9°
K1 24 323.842.5° -0.4+1.6" 1.0£0.0" 0.9+0.0° 302.843.7°
K2 24 298.5+55.9" -11.4£12.9" 1.1£0.3" 1.0+0.0" 312.7+109.0°
K3 24 114.8+20.1° -26.3+10.0° 1.0£0.0" 0.9+0.0° 104.9+18.9
K4 24 329.9+54.3" 4.9+4.1" 1.0£0.1° 0.9+0.0° 303.6£57.6°

WA F/FE GEst SH 25T, 2443 A% 3 texture profile anaylsis a2 W3}
F 2-477% 2], hardness™ K3©] 1148 go 2 fodo g 74 vt veyton, Adx7]d ]

N

3lo] A olA A kokth K2e AFx7]0] 89.7 go & Foldow 7 uHA Ul oy A
2412 Fof 2985 3u) o] ALgko] FUhe w=sirb whe] doju= Zlo® yhehy o]
w3todA Ayt e oz P Kat A 270 2294 go 2 E=2gE YEhgle

U A A7F AT F % 3299 go 2 A 7)o H|Ete] ALte] Wiyt e o= e}
5%t Adhesiveness= A7 Z7]ol HlSte] wrolxlom K37F 263 gso® oA o® A E
WL, K1o] -0.4 gs® FoAo® WA UERth K1 A% 27] -50.7 gsoll Hlste] 24 o]
7Hg @ol Yolxl Ao w7 ESITE Chewinessi= K3¢| 10492 folX o2 71 vhal v ]
YT 244831278 FolHow A UERT. =3t auE dotr ] 9fste] By et
AT PARAAHAES W ] 40% ket SR wsted mA= S dopd
A, ARG AE K3 =31 oA a3t e Aow FdEdoy By et AR

K1, K2& =394 a3= &g 4= gl

(AN}
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AR TRHE 2Ud S99 #5548 A9E £ 2479 UERATE Ae] 7SR E K3
o] 79, K47} 74% frejHow #A UEbRon KI, K27F 6.0~6.1% oA ow vHAl v
= K47F 7.02.8 7 =31 Klo] 59 7 WA vEb oy 94 Aot
6.1~6.52 YElom, 227t 7EEE 59~68%2 YElGoLt {94
718 s Klo] 54% frojAow 7 vl yEskoen, K30 6.6, K4

A erst

X 2-47. AAAEE HIME SHY 54

;) Storage time Palatability
Sample
(Hr) Color Taste Flavor Texture Overall Acceptability
con 0 6.9+1.0™ 6.0+1.9% 6.1£1.4% 5.8+1.0° 6.3+0.7"
K1 0 6.1%1.1° 5.9+1.4° 6.3£1.0°% 5.9+0.8" 5.4+0.9°
K2 0 6.0+1.1° 6.1+1.0° 6.3+0.9° 6.0£0.9° 6.0+£1.2%
K3 0 7.9+0.6" 6.5+0.8" 6.5+1.1° 6.8+1.2° 6.6+0.7"
K4 0 7.4%1.1° 7.0+1.1° 6.3+1.8" 6.8+1.2° 6.8+1.4%
con 24 6.2+1.6" 6.1£1.9% 6.242.1° 5.7+1.9" 5.8+1.9°
K1 24 6.0+1.1° 4.5+£1.4° 5.5¢1.0% 4.0£1.4° 42+0.8"
K2 24 6.2+1.3" 5.2+1.3" 6.0+1.4° 5.5+1.9" 5.2+1.8"
K3 24 6.5+1.2° 6.1£1.1° 6.5+0.8" 6.3£1.5 6.0+1.3"
K4 24 5.8+0.8" 5.7+1.4° 5.5+1.0° 4.8+1.2° 4.9£1.0°
Doko] TA| = T 244 Fx
* P5EH Hemon =4
HAAARY] FTFE gelst S 25T, 24413 A% & A5 W= ® 2479 Fol,
Ao 715 EE 5.8~6.5% oA zeolrt glolth BHY VS KI7F 6.1% A YES o
o)A zfol7F i, 9] 7|Ew % A Z7|o Hlst thAa Ylolx 55-6.5= UEFSEOU
o)A Fpol7} glATt. A 7E = K37F 6305 Ao w M =A YERo, Klo]
002 74 A yelwtl A 7|3 xEE K39 6.002 7HE =4 YEREI Kio] 428
7 A el oy fol A zbolzk gl MAXAES HUksk SHe wstoA4 a3 d 3
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¥ 2-48. ZAY w3y

Starch
Sample Rice Flour" Salt Sugar Water”
Potato Starch Tapioca Starch
Al 100 - - 1 10 50
A2 75 25 - 1 10 50
A3 75 - 25 1 10 50
A4 50 25 25 1 10 50
AS 50 0 50 1 10 50

O A&7 2 2779 3354

Rapid visco analyzer(RVA)= 543 A&7/ 9 A7lF9o T/ 3354 SHAY, 33714
=% (pasting temperture)= AL Fo] 65.6CZ 7} wral, A7EF T1, T2% 66.1C=ZE YA UE
wom, WALl KRS-2:= 89.4TCE 71 7 vehgth Hud=
RVUZ 7} =4 Yelow) Tio] 321 RVUE 2 #S Yelida, ey et A 832
RVUZ YA yelgtern, Eelversl dEFi= 83~178 RVUS WIS YEelfglen, PINE
BAKE-M< A9 &3}7F dojubA] v HEF e+ Tio] 162 RVUE 7P =il By o7}t
Aol 4302 71 WA yvebgdh WA E T, T27F ZH2F 162 RVU, 148 RVU o, #a

rlr
Ny
>
R
ML
o
B
i
O

7]
Mgl KRS-2¥ 96 RVUE SHA UERRTH ZAAdES 146 RVU, B9 Qo7F A7+
73~140 RVU $Ith. Breakdown(A =52 %)= 97 Ao Mg AgddS Vel 7] orx
5 Uehlle A= AAdEe] 3142 7P A vEksEth BaE JArtel o] wiE e
ket 7H8A AR e] S-S YE Ao =3 5A4S YEE =8 (setback) >
KMU-27} 958 714 spob wedpd o] 3 o o d = ATHEE 2-49).

oL

A
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F 2-49. PAVME, AEFY 2354

Viscosity(RVU)
Moisture

Sample"
P (%)

Peak 1  Though  Breakdown Final visc. Setback giriea k TE{?&:T%)

PotatoP o tato 140,00 4503477 146343.1 313.6564 179316 32.9+1.6 3.120.1  65.6:0.4
Starch starch

Tapioca

starch 11.2+0.7 83.2+0.7 42.5+1.2  40.4+1.0 60.9+0.5 18.4+04 4.1+0.0  71.9+0.1

KMU-2  123£0.2 177.8+1.2 140.4+1.5 37.4+2.4  235.8%l1.5 95.4+1.2 49+0.1 74.4+0.2
Taploce}
Starch®

YK-2X(M) 11.1+0.2 139.1#1.2 76.6+1.0 62.5+2.2 139.6+1.1 63.0£1.0 3.9+0.0 73.6+0.4

PINE
BAKE-M 10.6+£0.3  1.1+0.1 0.9+0.1 0.2+0.1 1.0+0.1 0.1+0.1 3.2+0.0 -

T1 11.8+£0.2 320.6+0.9 162.1+3.1 1584422  288.6+2.8 -32.0+2.2 7.3+0.0 66.1+2.1
Rice
Flour
T2 11.6+0.1 279.6+2.3 147.843.1 131.8444  267.3+4.5 -12.3+6.4 7.3+0.1 66.1+1.4

Sggﬁz) KRS-2  11.5£0.1 107.840.8 96.0£1.0 11.8+1.6 1425423  46.5+1.0 6.4+0.2 89.4+0.2

" Rice Flour(e13% &4k, &3ty T1 @ dub 98 FA7|F24 2717, 12 @ 9 928 F271F24 27+
? Rice Starch(MF#tU)s}etE 524341, QB): KRS-2 : YW AL

* Tapioca Starch(P}z2tht] 3}8t3 ¢ 52 3] A}, Q) KMU-2 : Ab3}ERT] Q. , YK-2X(M) : S14FE}y] @ 7}d &, PINE BAKE-M

@ B7hF, AEF AEE Ay e FA 54

A7V, AdEw A AR FEASAS 549 AdE ¥ 25000 dEhidYh 2
T 43.33~46.67 YEFSE O A47} 4333%2 Fol Ao WU yERkTh Aol whE Mg
T WEE A2} 332602 7 uhal As7F 59.28% fojHo® JHY HA vreRwth A EREe
AlE o 4 9= AERLE BB Aol H7bE A2 1742 Al A9 Apolvt Uer ER
om, A7FE FHEFol Thd W ASTF 24742 frolH e JHE EA vEhed
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¥ 2-50. B71E, AEF FAUEE 2R

18

Ry 4
o] FEEA

Color Value”

Sample" Moisture(%) AE”
L a b
Al 46.67+1.15 35.46+0.65° -0.82+0.18™ -2.00+0.50° 0.000.00°
A2 43.67+2.08" 33.26+1.45° 10.52+0.21° -0.84+0.36° 1.74+1.37¢
A3 44.67+1.15" 53.45+2.31° -0.86+0.33" 1.29+1 39" 18.96+2.31°
A4 43.330.58" 47.9842.71° -1.63+0.20° -1.24+0.66™ 13.2842.71¢
AS 46.67+2.52° 59.28+1.09" -1.74+0.23° 1.46+0.58" 24.74+1.09%

Vofo) EA = H 248 FE
PL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

) AE= {(L-LS)YH(a-aS)> +(b-bS)*}1/2

A A ZF F texture profile anaylsis a4k 3 2-519] YEMJ ST} Hardnesst= AS57} 1851.1 g
o8 fFoHom s Ea Alo] 7622 go® WA yehyth R4 ALES Y=
adhesivenessi= A47} -508.6 g.s= 7} A1, A37} -222.7 gss® WA YERSO U f-24 2ol =
AT A E e AES A e AHE vt=s AJEQ] chewinesst A57F 1616.9%

ol o7 7 Aal Alo] 698.7% Y H o R A Vet

® 251 A7HE, AR AMEE AAH =A%

TPA
Sample”
Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
Al 762.24213.8° -296.6+175.2° 0.9+£0.1% 1.0+0.0° 698.7+218.2°
A2 1107.1+£306.8° -332.4+180.6" 0.9£0.2° 1.0+0.3" 974.24272.9°
A3 1529.3+439.6 -222.7+184.3 0.9£0.2* 0.9+0.2° 1409.2+425.4°
A4 1378.5+173.2° -508.6+382.6" 0.9+0.0° 1.0+0.0" 1258.0+135.4°
A5 1851.1£960.8" -338.0+417.7° 0.8+£0.4% 0.8+0.4" 1616.9+803.6°
Vool EA = H 248 FE
WA, ARF APE 4AEe] BeEY d%e ¥ 2520 dehigieh A9 JEEs
A57F 6602 oA o g = YElgor Alo] 447 foF oz A veytt g 7En
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T AS7F 712 fFoldo® 7MY w3 A27F 7 Al YERR T ] VEEE 5.7~6.622 U
Elygt ot o)A ztol7h glglom, A7k 7EEE Alo] 3.60% foldow 7 v

7F 7082 FoHom 7 m=A YERW T A9d Vs Alo]l 4302 fojHoR T
A el o, K49 K57 247 6.5, 7302 Fodor wA UER:

X 2-52. AR, AEF AU A9 BSEA

Palatability
Sample"
Color Taste Flavor Texture Overall Acceptability
Al 4.4£1.1° 5.4£1.6° 5.742.0° 3.6+1.3° 43£1.7°
A2 5.1x1.2" 5.0+£0.8° 5.0+0.6" 5.7+0.8° 5.0+0.6™
A3 5.842.4° 5.3+2.3% 5.742.6" 5.142.2° 5.242.4%
A4 5.4+1.5° 6.2+2.0% 6.0+1.7% 6.3+2.1° 6.5+1.9%
A5 6.6+1.0° 7.1£1.1° 6.6+1.0° 7.0£1.5° 7.3£0.8"
Dofo) EA = H 248 FE
* PBEA L 9H HEYow =4
(Th =3qA1& 93t A HdF: /78 2AAY
O Y 6l gy
A E2, AAdAE, F24 715 A2 |83t AAH & Axsta 1 FHAEA

& Al hAbE e Wi e & 2539 2t
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¥ 2-53. ZAY 8 3]

Modified Starch”
Sample Potato Starch Rice Flour”  Salt Sugar Water”

KMU-2  YK-2X(M) KRS-2 B:E\IEE_M
con 100 - - - - - 110 50
Bl 50 - - 50 - - 110 50
B2 50 25 - - - 25 110 50
B3 50 - 25 - - 25 110 50
B4 50 - - 25 - 25 110 50
B5 50 - - - 25 25 110 50

Y AR Rice Starch(Mt=TH 8}3FF ¢ F 4] 3] A}, YE): KRS-2 @ WA AR

Tapioca Starch(P"FZAThH 8183 F24 3 AL, D). KMU-2 : AFSHER] @ 73, YK-2X(M) : 14FERS] @ 744 &, PINE BAKE-M
? Rice Flour(Hl¥ &4}, dhan): FA7FFEH A7+
VpeEg o

I

43 AxE ® 2-549] YERAT. 19
Ak Aol mE AMxg T HWIEE con
H7FE B2} 59.142 frelHow b =7
Ef ket l—-;—éHE(-a = conol 0.822 Foldoz 7 whal 030] fodor b we Fo
2 Yehgth B2v A &R Aolg & F e AE%;E o] 2452% 7 A YER 2™, condl
Hlsto] W Igro] 7 Aa A wT 7

F

-
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E 250 =4S AF AYAR FHE 2499 FA5A

o

o

Color Value”

Sample" Moisture(%) AE”
L a b
con 40.26+1.15 35.46+0.65° -0.82+0.18" -2.0040.50° 0.00+0.00°
Bl 38.88+0.08" 44.56+0.88" -1.45+0.03" -3.76+0.14° 10.09+0.87¢
B2 40.17+0.53" 59.14+1.86" -2.12+0.12¢ 0.49+0.20° 24.52+1.85°
B3 39.79+1.59° 51.53+0.45° -2.27+0.07 -1.97+0.28° 16.86+0.46°
B4 40.26+0.36 52.14+£0.76™  -2.11+0.06° -0.860.29° 17.47£0.77™

B5 40.25+1.33° 52.14+0.76° -2.11+0.06° -0.86+0.29° 17.47+0.77"

Dofo) EA = H 253 FE
JL: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
) AE= {(L-LS)’+(a-aS)" +(b-bS)’}1/2

Z A 7}

@ >3}eiA|

il
4o
rol

il

o,
R
M
o\
i
e
ol
2
S
Lo

1A
WA FTHRE et SHEY  texture profile anaylsis #k= 3% 2-559 YEMATH
Hardnessv= WAJEFY] @7} A#7< PINE BAKE-M<S 3718k B57F 14233 g2 FoH o= 7}
% g delston], BsE AER 614759 g8 WS vERon] felHoz 2 Yy

I

B5
Wk F&24d A E YER & adhesivenessi AFSIEFT] @ 7S 71 B3o] -269.0 gs= A+
ojfow 7bF A1, B5 459 gs® YERY} FAAdo] 7Y v Ao ® yEhwtl LA E
o] MES A F e HHE == AR chewinesst K37F 72.1% FolAow 7 wal
B35 1324.00.2 FolH o2 7 A UEslon, BSS Al9lehal 445.0~651.19] W= UE
yAom fFojxow ZA et WARES FH7EskA &2 condll WG] Kl K4=
chewiness7} 7| YEF O, K29 K3+ WA UERR

_lZi rlr

m\l
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Ol

= 255 wolAE 99 FRY AAAES A1 BAYe 247

TPA
Sample”

Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
con” 702.2+113.8°  -196.6£105.2% 0.9+0.1° 1.0£0.0" 598.7+118.2°
Bl 614.1£186.8°  -179.0+150.1% 0.9+0.0" 1.0£0.1° 569.2+179.0°
B2 689.9+173.8" -135.14104.8" 0.9+0.2" 1.0+0.0" 601.9+223.1°
B3 5275+ 47.1°  -269.0+121.1° 0.8+0.1° 1.0£0.0" 445.0+88.4°
B4 759.1+ 44.6° -124.7+ 76.8™ 0.9+0.1* 1.0+0.0" 651.1 91.6°
B5 1423.34370.5° 45.9+ 31.3° 0.9+0.1° 1.0£0.0" 1324.0+250.1°

2-560 YERHSAH. A TS RE
Blo] 642 7} =7 UEou 46-649 MR JeERFon $oA Jolt 19, W] )
SR conol 4.00% frolHow s vhn WY W7 AT BE foqow ¥ U
Fom 58~69% ¥A UEFon, &9 YEEE conol 372 FoHom b va A
T o50~62% SoHow A Yehdtl 2A7o] 7|5 x= B3o] 7.00.% $oFHow sF
debston] condl 3302 feldow g A debwth Aud JEEE Ase s
PR H7b AT B3Y PawA AR A7He T B4t 247 68, 672 froHow

i
S

N

UEEt ™ conoll WISkl B Al H7bERAG wsteiAlE flste] WA B 7t Aot
WA WSS AR AAEY] eSS WU 23 B ATl By 5S40l N
A Ae & Al
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¥ 2-56. =39AE 3 £HHE AA

)=}
s

o
el

Pl 3

7 AR
Sample b

= _l‘o;l

ATV

iy

=
o= }5]
Color

Palatability
Taste Flavor Texture
con 5.741.2° 4.0£1.0° 3.740.6" 3.3+0.6° 3.740.6°
Bl 6.4+1.5" 5.9+1.1° 5.0+0.5"

4.6+1.3"

5.441.4%
6.2+1.2%

Overall Acceptability
B2

5.4+1.0®
5.9+0.6"
B3 5.6+1.8"

6.6+1.3 6.4+0.9"
6.9+1.3% 5.9+1.4" 7.0+1.5% 6.8+1.1°
6.3+1.2° 6.9+1.5° 6.2+1.4"
5.241.9°

B4

6.4+1.7" 6.7+1.6"
5.8+1.6" 5.8+1.6" 4.4+1.9% 4.7£1.4>

b HAIE 3 2-53 &

o —‘—gl_}é : &

=l B e] | Ak
o, 1

E3
7R AAAA

< 43
4 SHA 252

ER s
ghg = of Aatel] 9l 2
AR H A B o g ol
ook 3 "art glo] F

=
& Ay
A7 SRS ok

AOAC. WHoll 93] 105C Aa7tdd=x
(h M=

o] A

s

AW %= AJ(CR-300, Minolta, Japan)E ©]-83}o] 53]
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U}, A== Hunter scale®] L3%k(lightness), a%l(+redness, -greenness), bak(+yellowness, -blueness) 2
2= YEeRA T} 354 IH(White standard plate)< L: 99.46, a: -0.09, b: -0.11°] $I T}

—

(th =27
AzE 9 25CAA 3037 Wdslal Texture Analyser (TA-XT2, STable 2-Micro System
Ltd., Haslemere, England)E o]-&3}o] TPA(Texture profile analysis)EEoﬂ A dEY dFug
Probe 25 mmE ©]-83}1 3L, pre-test speed 2.0 mm/sec, test speed 5.0 mm/s, post-test speed 5.0 mm/s
o] 2o w 25%% WEER dHEAT. 4 ART 53] wHE SAsto] Hgiem Y]l
Uk Heo] BAA =A% Msts S48 fleto] 25Tl AdstaA =23 WstE =483

A7FEY] B A5 H(WBC)S Medcalf DFS} Gilles KA(1965)9] W ol whal A A& LA
=0 mLyel A7l g, AFT7IE) S0 mLE 7HRE %‘f— WRE71E ARE-She] Ao
A 1AIZHE S Z AojF thE 3000 rpmoll A 30%3F YA e A AE AAT oS A
H A7 FAE S48t vy A o= ALt

498 AR FA@-AL HEe @)
EAREH (%)= X100
e BT AR

(o AEPESAAG o 55

A7FFol SeEAAS AHHEZFH7|(RVA, Rapid Visco Analyzer, Model S4A, Newport
Scientific Pty. Ltd, Australia)E ©]-&3sto] SA3slqlth Ssl@go] mE& HEWMsh= 50TolA] 1
b fAE e 95T 7FESkaL 95T ellA] 2.5%3F FAAIR v S0C7HA] ¥ZhAl 7] a0 2@ 7T
A3 T RVA viscogram . 2 5B I E(P), 95T A9 2% FX HXEH: through), 5
0ColA 2] Y7 E(C: final viscosity), peak time, setback(C-P), breakdown(P-H)E Zl4FslSith. &
%= @2l cP(centipoise) = A 3FSI T}

(e}
A7FFo] AEEAEE AEEd =54 7](SDmatic, Tripette & Renaud Chopin, France)E ©]-&

H
AR ArR¥E= A7EE 100 g2 60, 80 100 mesh®] FEFLAC  FHE}o] siece
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(ot
el

shaker(CG-213, Chunggye, Korea)E ©]-83}e] 103t
s SAste] YL EE SFUTH

F 7t gFRA ARE WE

(oh #54 54
go) B5d S4L AEATLY A7Y F 30%L ddow EE AAE ANEA B
zZ

(colour), HAll(flavor), %(taste), %2 7H(texture), &34 7] % % (overall acceptability)S

r
1=

=497 08 ARPE ALEIAT BEATE SAS B4 T2aRg ol gdtel Wi R
H %31, ANOVA$®} Duncan's multiple range test (p<0.05)= A5 94 2ol &
Azaor) o=l A ane] B €e) e dFe] FFLAd i AEs} 7]
5 2AE AASon, FaAR gdon FAAS ANF A 59 ATE Bz A7
A E2] Braining storming 7232l E AA AL FE5S AAHSA T AR A2 SPSS 17.0S 9]

8-3Fo] 7] ZF 7, Independent Sample t-test, Price sensitivity,Measurement(PSM)=- 2 A] 5} S T}

O AR Rl uE 24

J[m

3

(1) B7hF A=W
271, ARHAL 20091 d4h) 5 kgs 2ol 443 HAsta Azw 2 vyl A 14

T AAERY F FAEAA, @2 AU ) arek 85 2Ase] 74 AT

=

HE B8 %, o]& 50T dry ovenoll A 8AIZF AAZSFATH1S kg x ST 7=x WA R1& ©
TE YA & F 23] FHerGlL, R2E 53] 3, R3= 103] 24, R4= 123] st A
el ARg-33lth

i
i=A
i
o)
e
%
_}L
_1
lo,
e
b
0
k1
rir
=2
t
ng
N
1S
i
o
_9_ aw
Fo
to
[
]
B
N
S
0,
>
A
r

o] 81.40%= UE}SEIL —‘?"ﬂ@\—?ﬂ SIS A%E AFL
95.28%% 7F4 = YEFST E3F R19] HSlY] R2~R4E= R.2= F5AF7F =4 YERY =
Ao Hol 29 F 347 53] oA A A%/t 543 SUelE Aoz dAEH A

=
Aert Fretglon RIS o.17%°ﬂgur R2E 3.02%%2 %14
Eal

%
R4E 5.02%%= EFSTE e V)5 A7FES]l T19 ABEANTE 573%%2 R49F H| =251
velgth AEEAEE ARy 2 Zjééziﬂl ks Hy| ulio) 7lEged wel A -k
A E = Az o] %5—1‘8}41 6—; T A
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F 2-57. 22 Bz wE AEEEE
Sarnplel) Milling A% Damaged starch Index”
R1 81.40+0.22 0.17+0.02
R2 91.18+0.53 3.02+0.09
Roll Milling

R3 93.51£0.05 4.50+0.04
R4 94.29+0.08 5.02+0.05
Tl Air Milling 95.28+0.03 5.73+0.02

Y R1: Roll milling 2 times , R2%¥ Roll milling 5 times, R3 Roll milling 10 times, R4 Roll milling 12 times
T1: Rice flour(Pan pacific co. Ltd., Korea)
? A%: lodine absorbtion index

* Damaged starch Index: AACC.(AACC. 76-31, Tenth edition, 2000)

9 B35 Ao HAYEE X 2-58% o] e W R sl mE ﬂ?ﬂ?
H AEEITE <60 mesh EES RI9] 76.30%= 7FF Zko Ur 60-80 mesh, 80-100 mesh &
& AT zFol7F AL ¢ldth 100< mesh 3L Rio] 13.45%= 7F4 ZFgkoi} R2~R47F

AFoli= A @ghth ool A¥tE & o EEE 23] 24T R19 A=AV 7P AA W

Bt ot R2~R4+= 719 Zpol7} glRl e, Riel H|EFo] 100 mesh o]’de] WAl dAke] Z 327}
AAE Ae & 5 AT B 2 == 2 OVJ«] AR A E(olls)o] M= v Hal 3]

Aste] AEE 3 597} rollsE T3 W H5ES wof mpfsh= WAl 28 e AR
o gFoF sk Ao i St Stk weE e AA] X FoE ey
A7FF] JEFEE AVFFO paste S5 gel consistency 59 o|slstA EAS WA Flo

24 AFAE FA QAL GFS AL ACE YAY YELEE ATHE Ao F

[e:
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¥ 258 22 EYZz7A0 ulE Y EXE

Particle size (mesh, %)

Sarnplel)
<60 60-80 80-100 100<
R1 76.30 7.03 322 13.45
R2 64.80 7.15 3.33 24.60
R3 64.59 7.07 3.38 25.09
R4 63.37 7.57 3.50 25.57

Y R1: Roll milling 2 times , R2%¥ Roll milling 5 times, R3 Roll milling 10 times, R4 Roll milling 12 times

-

M

et A7 R 9@ Z43% 52 (Water Binding Capacity)< 3% 2-59¢F o] o}
AW e AADIE 4G5S, AREPEI ALFS FobAE A0 bt

WBCZ} 234.7%% 74 SHil, R2E 276.5%, R39}F R4+ ZHZ) 306.6%, 327.0%= LFEFSECEH

MR
({a

g}
RIS

o &t

¥ 2-59. €4 ExAe e FESF R 22485

Sarnplel) Moisture content(%o) WBC(%)
R1 9.840.1 2347+ 8.8
R2 7.7+0.0 276.5+13.9
R3 7.8+£0.0 306.6+ 6.1
R4 7.9+0.0 327.0+ 7.6

Y R1: Roll milling 2 times , R2% Roll milling 5 times, R3 Roll milling 10 times, R4 Roll milling 12 times

A

Al A7FFS] RVA pasting curveZF-H 3 RVA pasting 542 £ 2-607 o] 1}
ehth. AlxzAs delste] A %3k #7FF o] RVA pasting 54 =4 A3, T19 H1HPe
(peak), A% E(trough)= 3840.0 cP, 1946.4 cPZ =74 eIt %% 3] = (Breakdown)= TI
o] 1984.8% =/ UElF O, w3} (setback)S -384.00.% WA YElTh AREEAESE AF
T35 setbackgbo] ZFolA|= Ao = YERT HEF Y E(Breakdown)= ¥ k= digk A
} B 7Fee] A EE YER= A Eol, =3 (setback)T Bl YAAFol o] mpz

gkt 7HE AEHY SRS UEY di e =3154S vERiTh

s

o
=

3

O
o O

o T

HR
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F 2-60. £ £ w2 RVA 3354

Viscosity(cP)
Peak Pasting

Sample”  Ppeak Trough Final Breakdown Setback Time Temp.

Viscosity Viscosity (min) (©)
(P) (H) © (P-H) (C-P)

RI1 2503.0£34.0 1618.7+63.6 2902.0+66.5 88431314 1283.343.8 6.1£0.0 77.940.5
2305.7+ 5.9 1615.7+88.7 2718.7481.3 690.0+83.4 1103.0£7.6 6.440.1 77.6+0.5
1624.7+40.5 1217.3440.3 1987.0+45.5 407.3+ 6.1 769.7+6.4 6.5£0.0 80.3+0.5

R4 1405.0£10.4 1039.0+65.4 1681.7£52.9 366.0+£57.3 642.7£12.5 6.540.1 81.7+0.6

Tl 3840.0+2.9 1946.4+ 3.1 3463.2+2.8 1984.8+4.6 384.0+ 2.3 7.3£0.0 06.1+2.1

Y RI: Roll milling 2 times , R2% Roll milling 5 times, R3 Roll milling 10 times, R4 Roll milling 12 times

T1: Rice flour(Pan pacific co. Ltd., Korea)

R1 R2

R3 R4

a9 2-5. 84 B F7o] 2 RVA pasting curve

ok W% 2 9 Al we " 54

5~63] oY B =& Wi T o HAATIE HHEes A v
H,

=
AR Aol 2AES WED 71E WHOR M FAARE o gdte] WE He g



grefar, AR HAZE ok glof wa w J@ATE A Ho) g AE w22 Fof {45
ii‘rﬂ APslo] Fdol FA4 egheh webA ol TAAE Adsta BAEe) F4& #d
St sharak A RS ol &3 AH S Az ik iE 2-619] wigvlol] whef i 2rhE
TE TS T 1%, AT 10%e ¥ 2 AolE vs BE =8 Wol oduts 3§ A
He Adgstal, 2922 7|(WS-1800, F-ATH)E ol&ste] 307k SA sk 103 HE] F

Starch, Rice flour

Mixing(sugar, salt, water)

Molding

Sieving

Steaming(30 min)

Gamja-dduk

a9 2-6. FAY Y A=2TH
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® 261, ZAG W)

Modified glutinousrice starch”  Modified rice stach” ~ Rice flour”

n Potato
Sample arch” Salt  Sugar Water
starc
KRS-1 KRS-3 KRS-2 T1 GT1
P1 100 1 10 50
P2 50 50 1 10 50
P3 50 50 1 10 50
P4 50 50 1 10 50
P5 50 50 1 10 50
P6 50 50 1 10 50

" Potato starch(Jeju starch, Korea)
Modified glutinous rice starch(KRS-1, KRS-3: Matsutani co., Japan)
Modified rice starch: KRS-2(Matsutani co., Japan)
T1: Rice flour(Pan pacific co. Ltd., Korea), GT1: Glutinous rice flour(Pan pacific co. Ltd., Korea)

* =
BEER 9Nk

O LI L

a9 2-7. ZAY AR

P6

AEF 2 A7FF9 E7E RVA pasting curveZ5F-E] 53 RVA pasting 5442 3£ 2-623
o] Yelwttt 335 SHA, S8/ A2 E(pasting temperture)= A 0] 65.6C=2 7H
Ui, WA TI 66.1CE WA vepgorn, WAHA LS KRS2+= 894TC=E 7MY =
A Yebdth H g E(peak)s= A E0] 5511.6 cp= 7HF A YEFE O™, TIo] 38472 cp
2 =2 7S Yehdidol H A4 E(through)s= T1°] 19452 cp& 7 =4 Yelwth dd =
(final viscosity) ™= W2 E T1°] 34632 cp, W WA KRS2E 1710.5 cp= A YEMRE
o, FAARELE 21515 cp=E YEFSUL Breakdown(H =53 E)= FHAFAEO] 37632 cpE 7HH
=7 YEar, w=3FE(setback)S FATHE GTIS 328.8 cp= 7HE WA e on, KRS-2:
558 cp= 7H& Fol w3t o] F Ao ® o4 H
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F 2-62. A7FF B AFe] RVA 33154

Viscosity(cP)
S ) Moisture . .
ample %) Peak Trough Breakdown Final Setback ~ Peak Pasting
’ Viscosity Viscosity Time Temp.
() (H) (P-H) © (CP) (min) (©)

gtgrz}?toPotato starch  14.8+0.0  5511.6+7.7 1755.643.1 37632464  2151.6+1.6 394816  3.10.1 65.6£0.4

Tl 118402 38472409 1945243.1 1900.8+£2.2 3463242.8  384.0+22  7.3+0.0 66.1£2.1
Rice
Flour

GT1 12.0+£0.3  2028.1£2.3  908.4+3.1 1119.6+4.4 12372445  3288+64  7.840.1 67.1£1.1
SIt{;;fh KRS-2 115¢0.1  1293.6£0.8 1152.1£1.0 141.6£1.6 17105423 558.1+1.0 6.4+0.2 89.44+0.2

" Potato starch(Jeju starch, Korea)
Modified glutinous rice starch(KRS-1, KRS-3: Matsutani co., Japan)
Modified rice starch: KRS-2(Matsutani co., Japan)
T1: Rice flour(Pan pacific co. Ltd., Korea), GT1: Glutinous rice flour(Pan pacific co. Ltd., Korea)

(b WF 2 9E ARl ne pAHe] FAEA
© WA, WE A B FAE FASA
AAEe 4E F 99 2 9E Ad T FASAL )

° = 49
w3k AIE E 2-630 YERIT RS WE ATt 2.0%2 B3 Al vis ¢
A Ao veRt. Ax 54 A 3 A9 P1-C= Likol 46.64°1H 1
PI-Fi= 48.800.% WERZOH, agh2 ol Abel7k glolom, bk P1-Col &9 &

(blueness)S LEF AT
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F 2-63. ¥%, ¥F Ao w2 1Ay FAEAH

Color value”

D Moisture
Sample Pre-treatment o
content(%) L a b AE
Refrigerating
P1-C 5C) 40.53+0.34 46.64+1.79 -0.16+0.09 -0.22+0.72 1.54+0.74
Freezing
P1-F (20C) 42.00+1.10 48.80+1.40 -0.15+0.06 0.04+0.62 1.22+0.59

" P1: Refer to Table 2-5.
P1(C) : Storage at 5T, P1(F): Storage at -20TC

? L: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
AE= {(L-LS)+(a-aS)° +(b-bS)’}"?

FaSAR-zl

™ 1=

o,

-

9 % 9% UE AU A5 vad Ans 29 25d Yehig
ot ¥E A2 gk PI1-FO| hardness, chewness =7 WA WEFRE O™ 52 (adhessivness)™ 374
gl g P1-C7} 391 WA WX X g8 PI-F7} 2002 Hdo]l ] 2 Aoz el

20000

P P —— - 10

ZS000

20000 -
— -10

15000
- -20

10000 ——

s000 a0

O ——

-50

[s]
e LU LD DECD D) D 8
T - F

Lu= =
~ == =l
= Hardness 5 = Chewiness —— Fracturakbility ——— Adhesiveness

—#— Springiness Cohesiveness —+— Resilience

AR AY F PEEE X F 1590 A AAEE 2" g4 A 3081t

St A= 3k 2-649F #o] YEMGTh RS 37.59~40.93%% LHEL
Ad, FAAAZAES ke P29] Late] 36.15= 7Hg war, 9IS H7kek ps
= 585302 7FF A YERgTh PS(RATLR), P6(HETFE)S bik(vellowness)©] ZHZb 2.53,
4797 = YEbgth dixehel tigk Aeo] zolE doln ] 913 AERES Lato]l 7Hd
=131(58.53), agk(+redness, -greeness)®] 7Fg WA UERE P57F 12.330.= 7P AA YERS
P62 tix7-o Hlsle] Ljke] =31(52.04), bak(+yellowness, -blueness)©| 4.79= 74 =4 e
AEZEo] 84002 uebytth o] HlEke] P2 Lito] 36.15% 7FF 9HA yElon, AEgO
10.61%2 AA el
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¥ 2-64 3 AAFo wE ZAAY THAEA

Color value”

) Moisture
Sample Pre-treatment o
content(%) L a b AE

P1 40.53+0.34 46.64+1.79 -0.16+0.09 -0.22+0.72 0.00£0.00
P2 39.95+0.02 36.15+1.36 0.36+0.25 -1.26+1.12 10.61£1.35
P3 Refrigerating 40.99+1.05 42.82+1.77 -0.934+0.66 -3.06+2.35 5.70+0.98
P4 5C) 37.59+1.10 42.56+2.06 -0.46+0.63 -2.00+2.48 5.13+1.77
P5 40.93+0.11 58.53+0.89 -1.41+1.14 2.53+0.09 12.334+0.85
P6 40.41+0.25 52.04+0.28 -1.24+1.33 4.79+2.80 8.40+0.95

Y P1~P6 Refer to Table 2-5.

» L: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
AE= {(L-LS)+(a-aS)* +(b-bS)’}"?

? Storage at 5C

o
o
N

> 8 L
o o O

A psAoR 4 TGO AR ol&W HAWE WANIEEs)S FRITEP6)
NEEs} G detort nEe] JEEE etk AL wPA e WS AEss A
om vebgth o FEE 494 Folst gllom Fo| NEEE FolH o} Ytk E

Tl FEE GAARTOE AZF Plo] /b BT =AoW, 247 T EEQE)E

H

[
o,
3T,
ui

N,

_>|i
2

i
1)
i)
i
g
o,

2

i

[o

i)
N

S

o,

BN

N
2
{0
~N
£ ol

o,

ot 3¢ o

7l S sl

Ao g 7H A vEgen, MRk sk 728 FoAoE JHE =

DA ERr e 2 Azt gz Plo] Hlshe] AW, PARAgAE, JE, 9

7}ek P2~P6°] BT Ao vre] Vvt BE oo R HA yErwton Huky s

olAto & elon, P27t 7 il P6(6.0), P3(5.8), P4(5.6) =& UEFTE o]
+

=

[e}

2 g o, AR AR S FAS HUbekal gAH S Al xsks Alo] vt
= (o3

L

=)

fE

o

o
™
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¥ 2-65. & AA o w2 72AAY BEEA

Strength Palatability
Samplel)
Color ) Overall
Flavor Chewiness Color Flavor Taste Texture .
(Yellowness) acceptability
P1 2.241.1° 4.4+1.5° 7.4+3.0° 6.4+1.3" 4.2+1.6° 3.4+0.5° 2.6+0.9° 3.0£1.0°
P2 2.240.8° 5.0£3.0° 6.8+1.5" 6.6£1.5" 5.4+2 4" 7.2+1.3" 7.4+1.5° 7.2+1.1°
P3 3.2+0.4° 4.8+1.8° 6.2+2.0° 6.4+1.8" 6.0£1.9" 5.8+£2.3" 5.2+1.3° 5.8+1.6™
P4 2.4+1.7° 5.4+2.3" 6.6£1.8" 6.2+0.8" 6.0£1.6" 5.8+£0.4" 5.6+1.5% 5.6+1.1°
P5 5.8+0.8"  3.4+1.7°  7.2+13"  4.8+0.8° 4.8+1.8° 62408  5.2+13° 4.6+1.1%
P6 7.6+£0.9" 5.6£1.8" 6.4+1.9" 4.8+1.8° 4.8+1.9° 6.4+£2.1° 6.6+1.5" 6.0+2.0™
D P1~P6 Refer to Table 2-5
? Storage at 5C
@ WE AAg wE AAY FHAEAL R #5554
AAEE Y ¥ IFAN PEALS F AAEe 29l Ax 08 P Fows
EA4E 54 A= 1 2-667 o] YERT W AEst dAw Y FHA5H4S SAHS 4
I, FETEFS 38.06~42.00%= HF AP AAHEG =4 vYErwt A=SA Ay, A
S H7EsE P29 Late] 386002 7Py i, WS H7MgE PS5 59.960= TR A
etk B Aol vlste] e AgTte] Late] tha Folxl Ao® uERRTE PS(E%

75, PO(H27HF)S bik(yellowness)©] Z+2} 3.56, 3.61=
Lo zpolE dolr 7] 9% AE#S Lkol 7Y A31(59.96), adk(+redness, -greeness)®] Sl
et Ps7F 125002 7E AA YERSY Pe> tlEroll H|Ske] Lgko]l #i1(57.81), bak
(+yellowness, -blueness)©] 3.61% 71 =4 Yel AEZO] 9.67% YERRTE “Lof| H]sto] p2+&
Lite] 40.602.% 7Hd GHAl yelsk e, AERLe] 1041% A Yebs:

A vebgh BEFEDel BE A
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¥ 2-66. U5 AATd W= AAY TAEA

Color value?

D Moisture
Sample” Pre-treatment .
content(%) L a b AE
P1 42.00+1.10 48.80+1.40 -0.15+0.06 0.04+0.62 1.2240.59
P2 39.19+0.26 40.60+0.96 -0.42+0.27 -1.47£1.22 10.41+0.92
P3 Freezi 38.06+0.73 44.55+0.99 -0.93+0.68 -2.72+£2.23 5.78+0.96
reezing
P4 (-200) 39 1310.10 52714174  -0.1940.49  -0.15+1.40 4.08+1.55
P5 39.95+2.67 59.96+2.55 -1.01+£0.84 3.56+1.88 12.50+2.13
P6 41.64+0.55 57.81+£2.84 -1.47£1.29 3.61+1.60 9.67+£2.53

D P1~P6 Refer to Table 2-5
2

L: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

= {(L-LS)*+(a-aS)* +(b-bS)*}'?

? Storage at 5C

e 4Y ¥
EQS A AT ¥ 2677 2ol

17}
P47} FoH R Eal, P6E wolHom YA vEbstth E2lde) s AAdE e R Az
g plo] 7P Elstvar =zlom, 23 VEEG s FelHeR TP B dErs
AAES H7He p2ol 2470 7E3EE 672 Fodoer =4 yege
B 712 foHor P A vEbst gAbdEnte s Az 2Tt Pl
of wsto] FAWAAREI, HaANgAE, 38, f1Es 7R P2~Peo] B Ao e
Fo 2 A vEtgon, dAWA 7sk: BE oo & uehgth MukA
T P27} 7= 7P 3231, P3(6.7), P4(6.0), P6(6.7) =Oo & LtERRTE oo A &
3 AEd s Hristel 2208 As 2t AAYS Asste 2o® Uewe
FAAERES H7EE P13 @AVEFE VM Ps dStelA e She
Aoew o7 FA @A Hriske Zew dehwth AR Ee] 2t 2
&l Adzshs Aoz yebgth B3 A w3t IHasE gyl w= o

24 =3
7F =oiA 227 9 gre] Va5t w4 HrkE Aoz AR EHAT

N
N
2
2
T
B
iz
i)
g

N
fol

N
fol

-

rob
>

W 5 &
;

rlr
M
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£ 2-67. YT AA e g HAY

Palatability

Strength

Overall
acceptability

Color
(Yellowness)

Sample b

Chewiness Color Flavor Taste Texture

Flavor

49+1.2°  6.7+2.4"  63x1.1° 5.1x04" 4.6+1.9° 3.7£1.3° 4.3+1.5%

4.1+1.2°

P1

50+£1.8"  5.0£22°  63+14° 53+1.1°  7.1x1.1°  6.7+0.8" 7.1£0.9"

3.6+1.5°

P2

53+1.4°  6.7£1.0°  6.120.7° 5.9+0.9° 6.3+1.0° 6.5+1.1°  6.7£0.8"

3.6+1.1°

P3

53+1.3"  53£1.6°  6.7£1.0° 63+1.0° 5.6x1.1" 63+0.5"  6.0£1.2°

3.7+1.4°

P4

5.3+1.8%

6.3£0.5"  63£1.0° 6.7£1.9"  53+1.7° 4.6+13° 44+1.7° 4.8+1.9™

P5

6.7+1.0°

74408  6.3£1.1° 54+1.4° 33+14° 34+£14° 56£1.0° 6.0£1.6"
Y P1~P6 Refer to Table 2-5

P6

? Storage at 5C
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AojA e Aal A Al =3E oA & e Ao AdHY. EfdEs
(D-glucopyranosyl-1,1-D-glucopyranside) &= 7+ %X}«] a-glucose”} a-1,1-2%g o2 AAH H|3A
o= Ald, AR, ¥l A3, +F, = T AEsI= duHE SAIY. BT
w2l VleA BAors AR 50% 7‘359] 7h =, WEA B WA, Hls A, i st
WA, e dAd A, v R Ay, B F e A sol vk EdgRag A5l o83 <
T kel Hrbetel A 2 Atek AT A vAl= Gl thete] M
T7F e Heol kol gaE gRlsion, Hdaw el Ao v dFS &
o} w312} 3} T}
¥ 2-68. A=AE H7HRE A v
FaugaR SRg g5
AE AR 2w AAF
KRS-1 A} A+AHDFA-IV)  Efdzs A"
PS1 50 50 - - - 10 1 50
PS2 50 50 1 - - 10 1 50
PS3 50 50 0.5 - - 10 1 50
PS4 50 50 - 1 - 10 1 50
PS5 50 50 - 0.5 - 10 1 50
PS6 50 50 - - 20 0 1 50
PS7 50 50 - - 10 5 1 50
" Potato starch(Jeju starch, Korea)
? Modified glutinous rice starch(KRS-1, KRS-3: Matsutani co., Japan)
? Levan(Real biotech. Co., Korea)
9 Trehaolse(Samyang Genex Co., Korea)
=skdAl B Ve FoE A AaAE FHUbekal A9 A S 15930 deA
T z"egrd A 30 B T FEASAS 54 Ads E 2-6990 HERAH. A}
o] FHEARS 4T A, FRIFES 184 duks 1% H7he PS27t 39.89% %2 7HY %
A vesk o, AFA 2wl DFA-IVE 7k SP4e] 3ol 7 W vesit. Mx
=4 73, sd@Eas A7k P79l Litol 247 435302 71 A vehdow] e &
gadzx~s H7sk PS2~PS79 Lgtol tiE(PShol Hlste]l A YERTh agb(+redness,
-greeness)> EF &9 ks HERRASH Fol% Zpol= gl bEk(+yellowness, -blueness)®

R 29 s yEhlen, pSio] 7HE wtar, PS5 -1.760.% 7 A YES Y g2

- 296 -



(PSSOl th3Ek Mol zpo]E Uolw 7] $3 AR E#SZAE H7ME pS6, PS7o] zHzt
3.34, 41982 AA Yelgow, A&z #¥re 3 71ek ps4, PS59 AE#S 2+ 1.17, 1.18% A}
o7} A YEE

E 2.60. A2AE W BAY FASH

Moisture Color value”
Samplel) Pre-treatment content
(%) L a b AE
PS1 39.87+0.77 39.34+0.38 -0.85+0.01 -3.96+0.21 0.05+0.01
PS2 39.89+0.13 41.92+0.59 -0.60+£0.41 -2.34+1.37 2.96+0.54
PS3 37.71+0.83 42.39+0.46 -0.60+0.56 -2.4942.17 3.09+0.43
Freezing
PS4 (20C) 37.35+1.36 40.33+0.36 -0.36+0.62 -2.02+£2.82 1.17+£0.54
PS5 38.24+0.18 40.16+0.51 -0.35+£0.66 -1.76+£3.11 1.18+0.67
PS6 38.72+1.94 43.53+0.44 -0.48+0.76 -2.11£3.29 3.344+0.28
PS7 37.92+1.03 43.52+1.60 -0.68+0.81 -2.53£3.26 4.19+1.60

" Refer to Table 2-12

2L Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
AE= {(L-LS)*+(a-aS)* +(b-bS)*}"?

? Storage at -20C

]_
PS37} PS70] Aoz A velWTh WY 73X PS70] 702 fo)Ho R MY =4 Y
Epskow xZA7e] 7S k= PS3o] M A UEhR oy 94 Apol= gllal BE AT
oA 6.001dor yEh Tho] Frta Hrlsilth Ay Vske Ak dvks 05% #
7hek PS33 EYREAE 10% H7FsE PS70] 2H7} 6.7, 6.72 7HE A 7= Ak #@wke] A
dow 8 1% FH7FE PS2, PS4 23| HWhA 7|skrh v H@rrEHglew, EdEd e

g o w2 H7Mek pSeE T PS7Y AHubZ 7S w7} b

Astadg s gAEe FAARe] e BRI Fo] 2 B AL JJEOE FHu
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sto A T AEHe &8st 0 = e,
A 2] =3dA 23 2 #5548 A a9E w4 25 7 S AoE JdEHATH
et &Y "R W¥E Ax 2 Axy, Zgusd @8ste] B4 fA a9E 98
NS Aoz AL HAL =3 dA H 7]EA H
1743 WasAest & ~gag]7|o] #a 3023 WY & AAH 9 texture profile anaylsis #k
S ¥ 2-70°] YEFHATE. Hardness:= PS1©] 1922.1 go 2 7F& =4 yelgon, #urs 7}
gk PS2~PS5+ 1305.6~1662.4 go & YEIRtoY EfS= A5 H7bgE PS6~PS79 A=V 2w
o @A yElst 244 A= 5 UER S adhesivenesst F-AAAS 7HE o &9 %,k% 714 ™
PS47} 71 2 -1353 gs, PS6E -118.6 gs= F-2Aol Z Aow yEeElwth w©A A4
(Springiness)< texture prfile curve] force 13} force 29| *}o]E& YEM 1.0& YEFE o force
13} force 2] 3ol @S vehdth nALEH S AES A 7 e AHE vtes AEQ
chewinessi= PS6°| 866.9% 7} ZHAl yebtor, #yks H7bgh Al Ftol Hlste] Ed e
= H7bg A277¢ PS6, PS79 chewiness”} WAl WEFRTE AP FAWAAAES A7)
shal Hykat Efde s Hrbstal 243 SAT A3 1B AW 0.5~1.0%E 7k 3
AW o] ArAs adE gR1e 4 qlon, MY gib] EstRaz giAsA Hrbet Ay
T AEAS avE g1d ¢ Ak 2y HukE 1.0% ool A HIlske Aol 1Ay <]
= oAM e At Aoz AT e A o]l it

HH‘
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E 270. A2AE Ahe pAY 247

TPA
Sample"
Hardness(g) Adhesiveness(g.s) Springiness Cohesiveness Chewiness
PS1 1922.1+£269.4 -87.9+£55.5 0.9+0.0 0.9+0.0 1620.7+157.8
PS2 1305.6+226.6 -90.5+63.4 0.9+0.0 1.0+0.0 1190.24216.8
PS3 1550.5+443.0 -76.2+73.9 0.9+0.2 1.0+0.0 1225.84592.6
PS4 1519.1+ 53.1 -135.3+62.7 0.9+0.0 1.0+0.0 1311.5+147.9
PS5 1662.4+223.7 -98.3+£59.6 0.9+0.1 0.9+0.0 1439.8+287.8
PS6 1070.4+ 82.5 -118.6+65.6 0.9+0.0 0.9+0.0 866.9+54.9
PS7 1149.9+ 34.3 -65.7+ 3.3 0.9+0.0 1.0+0.0 1056.2+51.3
" Refer to Table 2-12
? _Storage at -20°C
25000
EP]
20000
[
13000 - -
......................... B
10000 - ; b P82
---------- - .PS?'
5000 - !
PS5

24HR

25000
20000 -
15000 -
10000 -
3000 -

—4=P1

25000
20000
15000 -
10000 -
5000 +

: 19430

: 11686

4—D] ~B-DPS] —A=DS) —4DS3 —-DPS4 ~o-PS5

==4:9007

0OHR

0HR

Iy 2-9. ALAE HUL

D" Refer to Table 2-12
* Storage at -20C

# AA"e) A% F 243 A
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w3lolAg 2 7)sAd BB 9ok AAAQE Hrbsln A8 AW 1397 dExas
T 2Ragle] Aa 3023 W A Re 54 S Ay i 2719 o]
Elttl, A S5EAHS =AH3 A, Mo e psavt FroF oz A velgow, Mo Y&
X% PS47F 4002 7HY B yElgth o] AT o4 Zolzk gliler, &9 Vaks
TEA #HES H7FsE PS27F 5602 7 A e PS2E A3} o] 7wt A o
ERuith Am o] 22 5SS S5H4517] flste] 213 AEE 54 2y, Ps4vt 7ol 4
o2 Mg =4 SAHEJLSY, BE AP T AvH oz 6.0 oFor ZZsthal w7l A
o7 FIAAFALt. A VEeE A H6WkE 0.5% F7FSE PS37F 742 7HE =4 By
Elgtom, BE A oA 6.0 o]z =4 YERY XA fho] £ Ao =E HWILEHAT o
o] BE 845 I ANy Ve A dnk EE RS At Aw Y2 et
Fodo=z =4 H7EAT. o] Az & o, FAHAAAEY S HUEste] E31%
AE Zhe AAY S dsehes Aoz yElsgon, izt duty EY3dEA~E HUEe At
wol 7|zk /i adE g9 @& 4 A
X 2-71. AEAE H7sE 22 #5EA
Strength Palatability
Samplel)
Color ) Overall
Flavor =~ Chewiness Color Flavor Taste Texture »
(Yellowness) acceptability
PS1  4.0£1.4°  47+1.0° 7.0£13®  53+1.5* 51207  6.6£13°  7.1+1.5° 6.6+1.0
PS2  43£1.1°  5.0+1.0°  6.6+0.7°  53+1.0° 5.6+1.1° 54408  6.6+0.8 5.4+0.5%
PS3  4.1+£1.1° 5315  6.6+£1.1°  6.9+1.1°  53+1.5°  6.0£2.1°  7.4+1.1° 6.7+1.7*
PS4  3.6+£13" 5.1£1.2°  6.9+15° 4.0£1.2° 47405  4.0£1.7°  6.0£1.6" 4.4%1.3°
PS5  4.4+1.4°  5.1£12° 7.1£0.9°  57+0.8"° 54405  64+1.1°  6.4+1.4° 6.3£1.0%
PS6  4.0+1.6°  5.0£1.0° 63+1.3"  49+13%  44+1.0° 4.1+£12°  6.0+0.8" 4.1+0.9°
PS7  4.1£0.7°  4.0+13"  6.6+0.5°  7.0+1.4*  5.0+0.6®  7.1£12°  6.6+1.7° 6.7+1.3
D Refer to Table 2-12
? Storage at -20C
ul, AR, AEEINEL wE Hel B4

() #AAE A=
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[l

AR A7kl e Al FASHS SRR AAART B, AEAAL, Bl

= b
PR RS EFstal AF 1%, AT 10%s 93 & 4ol ThS carrageenan 2-E(lota-kappa

m o
Jm
O

carrageenan, lota carrageenan)?} CMC(Sodium carboxymethyl cellulose), 7 Al <-2F, Glucogel(kappa-,
iota-, labda- carrageenan, glucomanan <% A|ANE X 2-169 wigtd|d wel @i 2 AojF o
¢ BE B gl OwE @ F aAue 4Fsldth £ Wbl mE gAue] FASHS

h=)
SAstaA A S A, EREAE, BTt
[e)

e
o,

AES 3351 27 1%, 2% 10%

2 93 2 AolE b ¥ 2729 W] uhe BAE WA G AIFE v B B2
dol oz @ & PAUe AYsdth AAF FAYL 29 ae)7)(Ws-1800, ST
ol gato] 3087t FAEI 1087 H59 F Aol A1gaA)

Carrageenan< X5 A=A F&F3F EZ 2 A galactose % anhydroseE TS =2 3
i =
= A

o
of AFH Yol weld 37HA typelo® EFHTL

FohEFolt}h. Carrageenan®] +F+ X

Kappa type< X & CottonniZH-¥ FE3H ZrFol3 71 st AsEm faaz
¢l FHAIQ1 ¥} REgAdo] AT Lambda types ZHgololyt Zg o] o3 Aslel= 540
o _

glom, LA Fhebridor HAHo]l Ax Yol &a7F 7t lota typed F&
SpinosamO.ZHE-E] FZaln] L4 o3 b AEhA AstHEch v gt de] blE A
ol i WE F adlsAlE o7t Ha HUdHo] Fou AXEE BluA ofsity. ol
kel A dA AE Guar plante] TA] HlF-2ZHEH ARG &

1=}
= ‘/ﬁ—’Foﬂ G EHA mg =2 A4S 7HAAL 9Ath Xanthan gum2 A Eolob el w4

(. W
ro o ofy

o_>L

=21 Xanthomonas campestrisvt2] raol o8] AoAx™ A AW cake mix, Y&2 %, 54 H
T, dEEEAFE S F& ol &dv. =F 3 (Koujac mannan)> -oFe] FAdito|w Lokl
2, thololE AF Sol 2ol Hyol Utk o2l AREL WY E EaEe] 1
When ARl FASAS S48 0 3t

H7Fet a4AE a-amylase®} B-amylase &3 a AR 2 A
100 goll wHske] 1%% H7bekalnt. 1xbd ole |A7HFE 7] o= star fid M &
AAE HIbeal SRS Axste] FASAES ST 29 w34 adE gedd = AU
ueba] 22bd o= A aAAE FHUtele] FASA 2 deSAS SAsH =314

2392 FeAstnt sk
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¥ 2-72. AF H7bol wWE A vl

. Modified . 5)
Glutino , Modified Carrageenan
Potato ~ glutinous , ) .5 0
Sample y s ice , tapioca oM’ Komac”  Glucogel Salt  Sugar  Waater
starch ) rice "
flour” ) starch CST SP-100
flour
PGl 50 10 10 10 1 10 40
PG2 50 10 10 10 | 1 10 40
PG3 50 10 10 10 1 1 10 40
PG4 50 10 10 10 1 1 10 40
PGS 50 10 10 10 1 1 10 45
PG6 50 10 10 10 1 1 10 45

" Potato starch(Jeju starch, Korea)

* Glutinous rice flour(Pan pacific co. Ltd., Korea)

' Modified glutinous rice(KRS-1: Matsutani co., Japan)

» Carrageenan: CST(lota-kappa carrageenan), SP-100(Iota carrageenan)
% CMC(Sodium carboxymethyl cellulose, Korea CMC co.)

% Konjac(MSC co., Korea)

? Glucogel(kappa-,iota-,labda-carrageenan, glucomanan, Korea Carragheen co., Ltd)
* 111— =] i o] H]—Z

rok

A= 3 2-733 2ol yEbsth Ao &
39.56~42.60%= eI M= A3 glucogel(kappa-,
ota-, labda- carrageenan?} glucomanan < 3H#|#)S F7Fsk PG29] Lgte]l 47.222 78 =4 YEh
W agl(+redness, -greeness)= PGlo] -1462=2 7} Y¢iu HJFE H7FSE PG2~PG6
-0.96~-0.31= UEFE O™, bik(yellowness)S PGlo] -2.000.2 7F4 vl PG2~PG6°] -0.79~-0.22
= Yest gzl gk Ao ZolE yEt= AE#S PG57F 2672 7HE A UE
wow, PG2E 2.06, PG6S 1.29% EFGTH

AFE AAHA Hbstal FH54S 54
J_E_ o
=27 e
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X 2-73. AF F7 o w2 7

18
o]
i
A
o,

Color value”

Sample” Moistuere
content(%) L a b AE

PGl  42.60+0.55" 45.32+1.05" -1.46+0.09" -2.00+0.09° 0.01+£0.10°
PG2  41.46+047" 46.22+0.48" -0.96+0.90" -0.79+0.74" 2.06+0.39°
PG3  39.56+1.12° 44.20+1.44° -0.38+1.12° -0.22+0.84" 2.01+0.66"
PG4  40.19+0.14° 45.45+0.20™ -0.54+1.12° -0.69+1.18° 0.98+0.59"
PG5 41.05+0.14" 47.88+0.74" -0.60+1.00" -0.48+1.44" 2.67+0.65°
PG6 40.18+1.07° 44.13+0.91° -0.31+1.07° -0.79+0.14" 1.29+0.78%

" Refer to Table 2-16
2L Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
AE= {(L-LS)’+(a-aS)’ +(b-bS)’}"”

AR H7F g aEgiE 22 Ax"s AW F 3023 WY T AAY ] texture profile
analysis #t= 3 2-749] YERN ST Hardnesst= W x7-21 PGlo] 1080.3 g2l WHH carrageenans-
A7bgk PG2, PG3E& 1264.0, 1539.0 g2 O A UEWT. E CMCE #H7HS PG4= A &
T T AE7F M =2 16210 g= YEET AAEs A 5 27 AR e vud Ay
carrageenanit 2k CMC+= conoll W|8to] ZAtE o] F217hS NAAI7|A] Eote Ao=E e
T8 Zokrs FHle PGsE HYT F AL MY @S 5834F UEFSTH Glucogel(kappa-,
iota-, labda- carrageenan} glucomanan <3A|A|)= H7F3H PGSl A+ 11982 g= YEMRT
AFE A7kt 2719 2ARS SAZ A3 dx=F @Gl mlste] AR bl mE d=
Aot adt= kA Eadith ey AArEel A A4S ARrt SUteta g4l ==

& Y wshiA] maE glstr] flste] 22 3ke] A A

29 2-1000 HERAAT.
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¥ 274 AF Aol me BAY 227

TPA
Sample”
Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness

PG1 1080.3+ 63.3 -36.7£30.1 1.0+0.0 0.9+0.0 1013.9+£52.3
PG2 1264.0+132.8 -84 £ 0.3 1.0+0.0 0.9+0.0 1193.8+123.1
PG3 1539.0+161.1 -62.8+21.4 1.0+0.0 0.9+0.0 1390.1+392.4
PG4 1621.1+ 64.0 -104.7+ 1.0 1.0+0.0 1.0+0.0 1522.5+101.2
PG5 583.4+ 26.7 -59+ 84 1.1£0.0 0.9+£0.0 596.8+ 86.4
PG6 1198.2+ 0.0 -12.4+ 0.0 1.0+0.0 0.9+0.0 1138.4+10.0

Y Refer to Table 2-16

A A7 w2 =27k AAA WHstE A3E 2% 2-100] YERNATE AF H 7ol

2 AAA WstE gsty] 9ste] Alx & Aol A wstal 25Tl AetAA x23E
HslE S48ttt 7] % SE(hardness) 74 A3, PG5(583.4 g o= 7MY WAl YElRoH,
PG1(1080 g), PG2(1264 g), PG3(1539.0 g), PG4(1621.0 g), PG6(1218.2 g)°o. & YE}STE A S
A S SsAIZE A3 F 4= PGl 3859.2 g9l WHH, PG3 3862.2 g, PG5(2572.9 g), PG6(3342 g)
o8 Yetwth ZAEes A 5 5AF A3 ¥ FEE PGl 38592 gl WHA, PG3 38622 g,
PG5(2572.9 g), PG6(3342 g)o.= Uttt #AAH S A F 2443 F A= AFE H7sHA
2 E=T(PG)7F 6260.8 g= YEFRLIL, AAEeFS H7Ee PGS7) 4737.9 g0 2 71 okl
PG6= 5921.6 go & YA UeEgt. xS A & 4N T Aes AFE HUEA &2
2= (PG1)7F 6260.8 g& LHEFRLIL, FA|LoFS H7Ee PGS7F 4737.9 go & TP WQkal, PG6
% 59216 go &2 YA yEtwth Jhebrids A7 PG2, PG3= tHE Tl Hlste] 235]e A
7 o Eolxl o}, 2oks HIME PGS Thebida 2o EFAAE A PGe> xR
Hlgko] A7ke] Fate] mg F=e Wshrh 42 Zow yetgd. AAY e AdE =3p Al

o)
¥ ool M - Aom dephgon, Ebd &l A 2s wskeiA adE gl
& fIRAARE Zofyt Thebrde E9ste] AR APl wmEteiAladtE S
AR AAE S AT F A2olM 24A3te] At Foll SAHZ ALl e AAEoR
Azse B4 A= Astads 7ldd = e Aom AR Ys YA ARA 7hE
77 e =4 R AlEe] =4S AR 0]001) so AT Aol M Thekr)d e
Wdsds aQlsialrlel 2okt shetridel EAAE Efe AR AAY dEAY T
=49 d3tE Y ¢ de Aom VhE
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Time(Hr)

I3 2-10. AF HIlol mE #ARY e AAH FEWE)
Y Refer to Table 2-16

A A7l e wigeE g e s A $ 3087 B $ AR Y

3£ 27500 dER QAT A 5

UrEsz AR 7l£+ BT 7B WS PGeo] S
TE gzl A }04 xpol7b A4 ko, Bhel 7|5

= EH&?LOH H]‘éM a5 A H37F HA 24 AEE PG27t 6.8% THY Al UERR S

o Foko] H7bE PG5e A AEE 53E UM %ﬂl ekt 2230 7|5 == Iota

carrageenan= 3 7} PG3¢] 49% 7} ko pPGeo] 622 7MY =4 YERTH A

T PG6°] 6.1% 7HE = vEebgd ey 2oFS g A HUEE PGsE SdEFo &

WA s 2o £A] ¢o} ek FrEhr|dtS 3 PGeo] ¢ wlbghzE Ao g fur o
o, Lokl FhElr|de] wIR g s 7ok 4= Qi)
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¥ 2-75. A7 H7t W AAY BS54

Strength Palatability
le"
Sample Color Overall
Flavor Chewiness Color Flavor Taste Texture
(Yellowness) Acceptability
PGl 5.0+0.9 4.7+0.7 6.7+1.3 5.44+0.8 5.44+0.8 5.3+0.8 5.5+1.1 5.3+0.7
PG2 5.1+1.0 4.6+0.7 6.8+1.4 5.240.6 5.5+1.0 6.0+1.4 5.7+1.4 5.6+1.1
PG3 5.4+1.1 4.7+0.9 6.3+1.3 5.5+0.5 5.1+0.7 5.24+1.2 4.9+0.9 5.5+0.8
PG4 5.3+1.1 5.3+1.2 6.3+1.3 5.1+0.6 5.3+0.8 5.9+1.4 5.3+£0.9 5.5+1.1
PG5 5.1x1.4 5.1£1.0 5.5+1.1 5.1+£0.9 5.0+0.9 5.8+1.5 5.7+1.6 6.0+0.7
PG6 4.2+1.0 5.0+1.3 6.3+1.5 5.7+0.9 5.8+1.0 5.941.5 6.2+1.6 6.1+1.3

Y Refer to Table 2-16

¥ 2-76. &4 AT ZAAY 8|

, Modified Modified Enzyme”
Sample y  Glutinous , ,
Potato starch e o glutinous tapioca Salt Sugar Water
e rice flour” starch” BS300 BS360
PEl 50 10 10 10 1 10 50
PE2 50 10 10 10 1 1 10 50
PE3 50 10 10 10 1 1 10 50

" Potato starch(Jeju starch, Korea)

? Glutinous rice flour(Pan pacific co. Ltd., Korea)

? Modified glutinous rice(KRS-1: Matsutani co., Japan)

9 Modified tapioca starch(Pine Bake M: Matsutani co., Japan)
R Enzyme:: BS360(Vision biochem. Korea)

. _
BEER U=

ARG EaAE Arele] FASAS SA4eted ® 277 YERAT. SRS 4116

~ 42.58%% UElTH M= Ay BS300S 7S PE2S Lito] 45.58= M =41, agk
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(+redness, -greeness)©] 45.56% SA| LERLO™ o] thgk Aol xlo]E uERE= AERE
o] 1.78% 7Fd AA dEbsth BS3602 7S PE3R afl, bito]l 7HE WA UEwown, AE
#hol 1.45% ERR

¥ 277. 52 ool Be A" FASA

2)
Moisture content Color value

Sample"

(%) L a b AE
PEl  42.58+0.42 44.63+0.77 -1.45+0.09 -2.0620.06 0.02+0.11
PE2  42.49+0.47 45.58+2.30 -1.60+0.25 -1.35+0.21 1.78+0.27
PE3 41.16+1.28 44.26+0.72 -0.85+0.96 -0.64+0.74 1.45+0.56

" Refer to Table 2-19
» L: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

= {(L-LS)*+(a-aS)* +(b-bS)*}"?

HEEasr d7b s v S delsh Z2xg S W 5 308-7F 3l & 7R 9] texture

profile analysis #tS 3 2-789] YEFN Tl Hardness= ™ Z=7-¢1 PE1°] 1180.3 gl HbH

fol
DX
(il

A7V PE32 15354 g2 Y =/ Yetwth #24d A EE YERY S adhesivenessi= F-2HAd
S 7MW &9 S 7FAH PE27F 9.9 gs® 7P 3 PE3S -38.7 gsE HAAJo] 2 A0

2 YElEt A AES A 5 e JHlE = A2 chewinesst PE3©| 1628.3
o2 7b AA vEebwth 28y ZAAE s A w48 FE7F Srksta g4 2 AEE
hetsto], AEslas Hrbe wE Aol w=gix adE Slstr] flshte] 27 A

A WEks o] Felstaxt sgor 1 Ang 19 2119 JERA

o

Ui

¥ 278, 54 Ubel 42 7AW zH7t
TPA
Sample"
Hardness (g) Adhesiveness (g.s) Springiness Cohesiveness Chewiness
PEI 1180.3+£55.3 -36.7+30.1 1.0+0.0 0.9£0.0 1150.0+45.1
PE2 1707.8+£98.7 -9.9+£5.3 1.0£0.1 0.9+0.0 1491.8+423.3
PE3 1535.4+80.8 -38.7+13.6 1.1+£.2 0.9+0.0 1628.3+136.5

" Refer to Table 2-19

A ad 7kl W 223 AAl4 Wsks AxE 29 2-119] YeEhide a4 H

(il
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Zhell whE AAA WstE gRlsty] flste] Al Aol A wdstal 25T A A AdeE A

7 WstE SAskelth 7] 7 % (hardness) 574 A}, PE1(1080.3 g)o.& 7 WA LhES
o, PG2(1707.7 g), PE3(1535.4 g)o= YEET AAHS A 5 A3 33 5 F=+ PEI
3859.2 g¢l WHA, PE2 3387.8 g PE3 29713 g0 & YElWtl AFEF A% Astadst 7Hd =
Al et ek st A9l PGSOl Wlske] @4 BS 360)E H7Fe PE3Q AE7F o A 4
Bttt ZAE S A 5 24X T AEE 845 WA &2 ZTH(PED7F 6260.8 gO 2
el PE2E 4959, 3 g, PE3S 41072 go 2 UENY PE3S ZAE S A 5 2447 F9
AE7F ARt AEEE a4AFE HUhe BE AT T M @A dEbdh wEid g s
Aol BlH FEId 5 AR AEREdarE Lol Mrtets Bol nigdd Ao g ARy

AT,

%7

7000

—e— PE1
—o— PE2

6000 4 PE3

5000 4

4000

3000

Hardness(g)

2000

1000 -

0 T T T T T T
0 5 10 15 20 25 30

Time(Hr)

I3 2-12. B4 U mE AAY BAH A=W

Y Refer to Table 2-19

S7dste] 3 2-799] YERATh B H 7t
F A e e 54E E 22200 YER
T PE3] 552 71 %A vehdTh Ae]
A

ok AAE e ReEAS 54T
NEeE o4 zbols ok ARTANaLE /MG § E2%e] == PE27L 58% M
S debt o, 2A7ke] 715 %= PE3O] 6308 71 =7 YEigth 9e] VEaEe AR
b FoA Aozt gldlon, AWAY|E T PE3C] 612 7HY ¥A ekt #esEy Ak
o) A1 Wy 7h A vEbhd PE3S] =AY VEETE A dEbstew, dwbd Ve =

&= A g7k A
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¥ 2-79. a4 AUl wE Ax9 % A3

Strength Palatability
le"
Sample Color . Overall
Flavor Chewiness Color Flavor Taste Texture .
(Yellowness) acceptability

PE1 4.6+0.8 54+1.1 6.7+1.1 5.6£0.8 5.5+£0.7 5.8+0.6 5.5+0.7 5.5+£0.5
PE2 4.7+0.9 5.6£1.0 5.8+1.2 5.6x0.7 5.2+1.0 5.2+0.9 5.2+1.5 54+1.4
PE3 5.5+0.8 5.5£1.0 6.9+1.4 5.6£1.0 5.4+0.8 5.7£1.3 6.3+£1.3 6.1£1.0

D Refer to Table 2-19

uh 3 AAE

(1) A 2z

3 2-239] wigule] whEp AR A7bE T EFE F Ao E o ZEdEd W ¥
of TP AZ AP TE EI T3 Bido] B BS o] gutx 3§ 7AAwS At
3L, EEo " W Yol 40Te] WEate] Yol §59%S 4083F AAG & 20T Bt
WEaox Addel A & wj7hx] WE Baelvh(id 2-13). 44713 W B 5
S5TCelA A2slsste] w5 wrt 18T =2 w7hx] 35S sttt sfed 5s 25
2 7](WS-1800, 73w ©]-&3ate] 30%7F SAbstaL 1027F HFE520 & A3 AR&aksith

Starch, Rice flour

Mixing(sugar, salt, water )

Molding

Freezing

Sieving

Steaming(30min)

Gamja-dduk

a9 2-13. ZAE ] AZFTH
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¥ 2-23. ZAY AJAE 6§

Sample"
Potato flour 5.0
Potato starch 50.0
Glutinous rice flour 10.0
Modified glutinous rice flour 5.0
Modified tapioca starch 5.0
Modified corn starch 0.2
Sugar 9.5
Trehalose 2.0
Levan 0.5
Salt 1.0
Fat powder 1.0
Gums 0.3
Enzyme 0.5
A 100.0

Modified glutinous rice(KRS-1: Matsutani co., Japan)

Modified tapioca starch(Pine Bake M: Matsutani co., Japan)

Modified corn starch(Sun creamy: Samyang genex co., Korea)

Sugar(Samyang Genex Co., Korea)

Trehalose(Samyang Genex Co., Korea)

Levan(Real biotech. Co., Korea)

Salt(Hanju co. Korea)

Fat powder(Matsutani co., Japan)

Gums: Glucogel(kappa-,iota-,labda-carrageenan, glucomanan, Korea Carragheen co., Ltd)

Enzyme:: BS360(Vision biochem. Korea)

*

e o

() A A A 254

ZhRtEl A AJAE Q] texture profile analysis a3 3% 2-80°] Y EFWH AT} Hardnessit 2534.2

g, adhessivenesst™ -6.7 g.s, springinessi= 1.1, chewinesst™ 1294.8 22 U =7 YE%T. 2249
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Jertod, Azte] 75E £

A YEbs

AR
S
7.

gstel 2% 2-15¢] VERAT A 9
o] 7EEE 68% YEMGTE 71319

302 A eI,

=

o

=
AuA 7| T 5=

Tl s

Strength

Color(Yellowness)

6

Chewiness Elavor

Palatability

Flavor

a3 2-15. ZAE AAE ASEA

Y Refer to Table 2-23

i
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Ho] M= AE=A(CR-300, Minolta, Japan)E ©]-83to] 53] vb&E SAHI FagtS o833
U}, A== Hunter scale®] L3%k(lightness), a%l(+redness, -greenness), bak(+yellowness, -blueness) 2

2 YEeRA T} 354 IH(White standard plate)< L: 99.46, a: -0.09, b: -0.11°] $I T}

(th =243

AzxzE 9 25CAA 3037 Wdslal Texture Analyser (TA-XT2, STable 2-Micro System
Ltd., Haslemere, England)E o] g3} TPA(Texture profile analysis)®E = A Y5 dFug
Probe 25 mmE ©]-83}1 3L, pre-test speed 2.0 mm/sec, test speed 5.0 mm/s, post-test speed 5.0 mm/s
o] 2o R 25%%] WEER dFEAT. 4 ART 53] wHE At Hgiew Y]l

o, wo) AAA 22z WEE 487 et 25TAA AREEA 247 WEE 4

A7FFol S EAAL AHHEZFY7|(RVA, Rapid Visco Analyzer, Model S4A, Newport
Scientific Pty. Ltd, Australia)E ©|-&sto] SA AT Tsta Aol mE HEWst= 50ColA 13
b frAE e 95T 7FESkaL 95T ellA] 2.5%3F FAAIR v S0C7HA] ¥ZhAl7] a0 2@ 7T
A8 tF. RVA viscogram S ZH-E HLH = (P), 95T 2% {A3% HI=(H: through), 5
0ColA 2] Y7 E=(C: final viscosity), peak time, setback(C-P), breakdown(P-H)E 7l4FslSith.

%= ©9]& cP(centipoise)Z A 3FSI T}

=
9o B5d E4e 4EATAN AT F 3032 BYOE /EE AAE AASAG 3
Z

72 M(colour), WAl (flavor), HBh(taste), Z=2] Zh(texture), &34 7] & =(overall acceptability)S
SAAL 98 HEHE AMESIGITE e A= SAS B TEIHS

ol-&ste] Bt EE
AAE 3} 3L, ANOVAS} Duncan's multiple range test (p<0.05)= Al=3Fe] 222 2ol &
Aotk o1=qle] 7|mke] g Heo] de5Ade 2=l d=EAd e A=} 7]
S 2AE AAsglen, werE dder ATl AAR A 59 dvE EdE A
45 9] Braining storming 7123|215 74 XA FES AASTh AR EA L SPSS 17.08

8-3Fo] 7] 257, Independent Sample t-test, Price sensitivity,Measurement(PSM)S- 2 A] 5} S T}
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e wa e, ol 84 AMA9Ql anthocyanings THF FFSkal 7] wiiLol
T1Fe] anthocyanine U2 2] %o EA3lE anthocyanin®] W3] F3 el <HY
A4 At 7842 anthocyanin its}t, ZHE~EHlE A s, AlEURA, A A
UhFE el o] Haryolglel An|AE AR Fol ek =
ol = A ageke] AguiH A s AR soluar e FAlold
Y7l5e] #¥l= Y| E(Beta bulgaris L)+ betalainZ] A A
betacyanin?} ¥4 9] betaxanthin® 2 A & o] Qo #H= HE MAs ool 27, AxF, A
U+, EﬂEEE AE 5 ARl e AR HAL Sl A H7FEolt. Betalaine pHell S
gom, P HELS ¢ 9 st gt e AS HasQdrh E=g
8 A Al betacyaninﬁ /\1%3Lx_4]o] Hgdel dFHAS. A T A4
=

-1 s
A% T A a7t e Aoew Hay

e oo

rh

-

f
o
u

S ¥ (Cucurbita spp) BFol| &3t 1WA W=2EZA dd otvlg 77t dakAolw A A
LA ZHQl H52 S9N (Cucurbita moschata D.) 183l A YA TEQl G5 BN Cucurbita
maxima D)2} B FA S8 Cucurbita pepo L)S.Z2 YUFolXt}, FHE oA AAFo= 7}
F vty e dodbe MYA sutew Jdou wreuto g HEw aEx] AEZA 15 kg

ulelel A2 A7|2 FE7 14 ~ 16%rixE H2 38Me] 8 ~ 9°brix KU} 1:1 Fom HEm A,

o +Akt, rennin, A, ZFE &

[e)
o
Fo] dFow A xE F7] A (Ca, P) H] ‘{(A, B) 5 U gfsta o 37 Y+
2 = |
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¥ 2-81.57 £%S UM 2AY 6l

Sample" GTO GT1 GT3 GT5

Green tea flour 0 1 3 5

Rice flour 10 10 10 10

Glutinous rice flour 10 10 10 10

Modified glutinous rice flour 5 5 5 5

Potato flour 15 15 15 15

Potato starch 40 39 37 35

Modified tapioca starch 5 5 5 5

Modified corn starch 04 04 0.4 0.4

Sugar 9.5 9.5 9.5 9.5

Trehalose 2 2 2 2

Levan 0.5 0.5 0.5 0.5

Salt 1 1 1 1

Fat powder 1 1 1 1

Gums 03 03 0.3 0.3

Enzyme 0.3 0.3 0.3 0.3

Al 100 100 100 100

n3p BEE 0-5% W7hE gAEel w% AoE ® 2.820] GERAITE gAEe] w54
S ZAW A%, =4 PR WS BAW g w5 54S 2 AN E 2219
Q. A o) FEL wa BT WPl S/ meh we H4E vdehio), 49
o] ZFew HIVF wE Aol7f AA o), A BdE HIUFSE AElFelA o E71g A
o2 YERth 7ax HAAF A3 S22 3% #A7F7F A 525, 3F 550, B 6387, =A%
6.63, ANH JE% 6752 4 A ek B 99 A%E FPHoR 1@ o
w2 B Aol gAEE Azstt 45 aAE AR W ol 3% FEoR A7
= Aol #EA SHAA AP Ao AdHIAT

- 317 -



¥ 2-82. 54 28 HAUS AAY Y A2 EA
Cachl NEE
Sample
; ; : ALl
S S o A N S s LA

GTO 213 £ 0.83Y 275 + 1.39° 550 + 1.41° 675 £ 1.58" 5.50 + 1.77° 5.88 + 1.64* 6.00 + 1.41* 550 + 1.51
GT1 563 £ 052" 463 +£052° 650 £ 076" 525+ 1.04° 500 £ 0.00" 5.63 + 0.74 563 = 0.74* 5.63 + 0.74°

GT3 650 + 053 6.00 + 053" 638 + 052° 525 + 1.04° 5.50 + 0.53° 638 + 0.74 6.63 + 0.74 6.75 + 0.46"

GTS5 775+ 046" 6.75 + 0.71° 6.00 + 0.76® 3.88 + 0.64° 525 + 1.49" 438 + 1.30° 5.50 + 0.76" 4.88 + 0.83"

YValues are meantSD

2AQ B Wb gAwe] wguls ® 2833} 2ok

¥ 2-83. BAY S HUEE AR af g

Sample" RTO RTI RT3 RT5

Ramie tea flour 0 1 3 5

Rice flour 10 10 10 10

Glutinous rice flour 10 10 10 10

Modified glutinous rice flour 5 5 5 5

Potato flour 15 15 15 15

Potato starch 40 39 37 35

Modified tapioca starch 5 5 5 5

Modified corn starch 0.4 0.4 0.4 0.4

Sugar 9.5 9.5 9.5 9.5

Trehalose 2 2 2 2

Levan 0.5 0.5 0.5 0.5

Salt 1 1 1 1

Fat powder 1 1 1 1

Gums 0.3 0.3 0.3 0.3

Enzyme 0.3 0.3 0.3 0.3

A 100 100 100 100
BAQ FEe 0-s% A7HE AWl B Ang ® 2s40] Urhiich BREe w5
e ZAT A3 wAY PR AR B0l Y@ B 5YL S A E 221
Iogrh Aap g A A EE HUEEo] SUhekdl wEl w2 AeE vEhdgler,
AL 5% H7F 5 Ao ATt 880w EA UEkHt 229 AR HUMEl mE
Aol 7 A ekokth. 71Ek AR Ak ZAY 2 3% W77 FF 6814, B 64973, =A%
5854, ARkAQl Y2k 65302 P A YERRT mEbA fle] dxE SEA R Y
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@ ou BAY RS A4Sl gANE Azt A gAE R g o) 3y £Eo

EAA 5=
Sample
P AN aF =715} A0 5 ay — 7 AFEERd
=4 > =N =4 > A L4840 7] S

RTO 210 = 0.54Y 275 + 1.30° 550 £ 1.41° 540 = 1.18 534 + 1.10° 541 + 1.64° 6.00 + 0.87° 5.51 + 1.51°
RTI 563 + 041° 3.65 + 0.89° 5.87 + 095 545+ 1.00° 6.12 + 0.53* 553 + 121° 598 + 0.70" 5.63 + 1.44°

RT3 765 £ 0.19° 515 + 0.74° 5.12 + 098" 3.62 = 0.85" 6.81 = 0.84" 6.49 + 0.53" 5.85 = 1.42" 6.53 + 0.99"

RT5 8.80 £ 0.98° 6.62 + 0.62° 510 + 0.70° 3.88 + 1.64° 5.70 + 1.11* 4.11 + 1.71° 543 + 0.77* 4.96 + 1.09°

YValues are mean=SD

s Bug A7he Ao ugus E 2853 2

¥ 2-85. @5 B3-S AU A df gy

Sample SPO SP1 SP3 SP5
Sweet pumpkin flour 0 1 3 5
Rice flour 10 10 10 10
Glutinous rice flour 10 10 10 10
Modified glutinous rice flour 5 5 5 5
Potato flour 15 15 15 15
Potato starch 40 39 37 35
Modified tapioca starch 5 5 5 5
Modified corn starch 0.4 0.4 0.4 0.4
Sugar 9.5 9.5 9.5 9.5
Trehalose 2 2 2 2
Levan 0.5 0.5 0.5 0.5
Salt 1 1 1 1
Fat powder 1 1 1 1
Gums 0.3 0.3 0.3 0.3
Enzyme 0.3 0.3 0.3 0.3
Total 100 100 100 100
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EA G AR AVF wWE AolE UEhA #dv VlsxE A Ay 93y 29 5%
77 A 780, 3F 6.25, U 7387, AR 738, AWHAQl Y3k 7528 JHE EA U
o wEbA 9] daks Mo ugd u dod 22 HUhstel gAE e Alxshs A
A 71w i) 5% o E HUbske o] e SullA Afd o= 3
T A

¥ 2-86. G5 H TS PR AAH Y 5 54
Intensity Palatability
Sample
i Overall
Color Flavor Chewiness Color Flavor Taste Texture o
acceptability

SPO  1.88 + 083" 225 £ 089 675 + 139" 638 + 1.85" 425 + 1.16* 5.12 £ 0.83° 5.50 + 0.93° 5.50 + 0.93*
SP1 438 £ 1.06° 3.62 £092° 675+ 1.04* 5.12 £ 0.99° 4.88 + 0.35 5.38 + 0.74™ 5.88 + 0.83™ 5.25 + 0.46°

SP3 562 £ 092° 550 + 0.93° 5.88 £ 0.83" 7.00 £ 0.53" 5.88 + 0.99% 6.12 + 1.25° 6.50 + 0.93 6.38 + 0.74°

SP5 6.88 £ 0.64° 625 + 046" 638 + 0.52" 738 + 1.06" 625 = 1.04° 7.38 + 1.06" 7.38 £ 0.74" 7.52 + 0.99"

YValues are meantSD

ol
[N
M
iz
ftlo
jaindd
N
N
o
o

A o] wige]= ¥ 2-873 o}

¥ 2-87.3X = BEE FU1sE ZAAY wl gy

Sample" YCO YC1 YC3 YC5
Yellowcheese flour 0 1 3 5
Rice flour 10 10 10 10
Glutinous rice flour 10 10 10 10
Modified glutinous rice flour 5 5 5 5
Potato flour 15 15 15 15
Potato starch 40 39 37 35
Modified tapioca starch 5 5 5 5
Modified corn starch 0.4 0.4 0.4 0.4
Sugar 9.5 9.5 9.5 9.5
Trehalose 2 2 2 2
Levan 0.5 0.5 0.5 0.5
Salt 1 1 1 1
Fat powder 1 1 1 1
Gums 0.3 0.3 0.3 0.3
Enzyme 0.3 0.3 0.3 0.3
A 100 100 100 100
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- o -
= st Ayl= #

ZA}

Intensity

Palatability

Color Flavor Chewiness

Overall

Color acceptability

Flavor Taste Texture

YCO 1.80 + 0.15" 245 £ 041c 441 = 1.12°

YCl 3.14 + 098% 4.14 + 055" 5.84 + 098"

YC3 444 + 055 635+ 1.10° 5.66 = 0.53°

YC5 574 £039" 751+ 1.22° 553 + 099

6.80 + 1.91° 4.10 + 0.95° 5.12 + 0.83° 545 + 0.93* 5.50 + 0.14>
6.11 £ 0.55° 4.95 + 0.55 538 + 0.74™ 545 + 0.83* 5.25 + 0.35°

750 + 0.41° 6.88 + 071" 6.12 + 1.25° 551+ 093" 6.68 + 0.54°

780 + 1.96"° 6.55 + 0.98° 7.38 + 1.06" 6.11 + 0.74* 7.12 + 0.87"

YValues are mean=SD

A4 v }

N

¥ 2-89. A 17w}

A o] wh g

1

s

3% 2-897 Zrh

2R W)

Sample" PSO PS1 PS3 PS5

Yellowcheese flour 0 | 3 5

Rice flour 10 10 10 10

Glutinous rice flour 10 10 10 10
Modified glutinous rice flour 5 5 5 5
Potato flour 15 15 15 15

Potato starch 40 39 37 35

Modified tapioca starch 5 5 5 5
Modified corn starch 0.4 0.4 0.4 0.4

Sugar 9.5 9.5 9.5 9.5

Trehalose 2 2 2 2

Levan 0.5 0.5 0.5 0.5

Salt 1 1 1 1

Fat powder 1 1 1 1

Gums 0.3 0.3 0.3 0.3

Enzyme 0.3 0.3 0.3 0.3
A 100 100 100 100
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AL FHE 0~5% 7R AAE ] e AIE 3 2-90°] HERHAT A o]
TEAE S8 A3, ANt BEs Mg dAE] dig A 58S A Ade
& 2217 A2k A3 o] AEe ATl 28 HUbeFo] FUbee w12 H4E UE
yolov, £21% e A7t wE xbol& YehlA Etth. 71 AP A3 AAa
Tup B 5% M7 A 6.62, & 6.56, B 6457, 27 5.67, AWHAQ YTk 657=2 7
=7 Jebgth gelbd 9o AxE FgH o udd uw AMaget BaS Hriete] 74Aty
S Axshs 49 AAY 71 gy gib] 5% FEoE "Ik ol e SHlA A
e Aow FohEQh

¥ 2:90. A LA RS AVME gAge) #ed B4

Intensity Palatability

Sample T
Color Flavor Chewiness Color Flavor Taste Texture vera.
acceptability

0 210+ 054V 275 £ 030° 5.50 + 1.41* 540 + 1.08* 534 + 1.10° 543 + 133" 6.00 = 021° 531 + 1.41°
1 563 +040° 3.65+ 0.80° 5.62 + 023" 545 + 090" 6.12 = 0.53" 5.12 + 145" 5.56 + 0.40" 5.66 = 1.24°
3 660 £ 089 515+ 055 543 + 045 6.62 £ 0.67 6.56 + 0.84° 645 + 023" 5.67 + 042" 6.57 + 1.09"

5 712 £ 052" 512 +£ 034" 622 +£ 067 6.67+ 1.56" 6.78 = 0.67 6.54 + 1.11" 5.87 + 1.71° 6.96 + 0.8%8"

YValues are mean=SD

A= WE S2es H7be Ak o) il i 2919
X 2918 = HE £%& AU AT wig]
Sample" RB0 RBI RB3 RB5
Red beet flour 0 1 3 5
Rice flour 10 10 10 10
Glutinous rice flour 10 10 10 10
Modified glutinous rice flour 5 5 5 5
Potato flour 15 15 15 15
Potato starch 40 39 37 35
Modified tapioca starch 5 5 5 5
Modified corn starch 0.4 0.4 0.4 0.4
Sugar 9.5 9.5 9.5 9.5
Trehalose 2 2 2 2
Levan 0.5 0.5 0.5 0.5
Salt 1 1 1 1
Fat powder 1 1 1 |
Gums 0.3 0.3 0.3 0.3
Enzyme 0.3 0.3 0.3 0.3
A 100 100 100 100
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Ao WE RUg 0-s% AW gAEe) W A%E E 2919 UERIATh BAEe] B
"

a1
3o < AH7Fe AAEd gigk #ed 54E 2AG A9 1

2217 2} A3 o] Are ¥

ks
ENS =A% Ay P HE &
HE Ruk Hrleko] Z7hgbe] wet %o A4S UERS
] = T AA 23 Y= HE &
W3 HIEEE A 565, F 632, W 5897, 2AZE 556, ANAQ V% 6147 MY EA o
bty ey Bha ARk VE ke 7oA Zolr) fidth 9o AHE FR}A R 1Y
o

8
3o wlE wERERS Arbete] BAWS Azds A 2AE AR wgy gy 3% FE
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F 291 H= BES M ARG #ed 54
Intensity Palatability
Sample
Color Flavor Chewiness Color Flavor Taste Texture Overall
acceptability

0 210+ 014 270 + 130° 550 = 1.14* 540 + 0.98* 534 + 1.00° 5.41 + 0.60° 5.89 + 0.15* 5.51 + 1.31°

ab

1 314 £ 051° 354 + 0.14° 587 + 0.84" 545 + 1.01° 6.65 + 078" 553 + 121° 5.88 + 0.18" 5.63 = 1.10

3 514 £ 095" 455+ 065" 635+ 090" 565+ 0.54" 632 + 098" 5.89 + 0.15° 556 £ 042" 6.14 + 0.87"

5 695 + 0.84" 451 + 053" 651 + 1.11° 4.14 + 065 594 + 1.01° 514 = 059" 532 + 0.65" 4.56 + 1.09°

YValues are mean=SD

Aol A= MEE A7EE 3% ollE Ak Aol &Rt B ege
X A mE A Sh A IZE A G, sy A7
S

gou 7 Awe] A 5%t 7528 02 7Hg =4 UER

1ol GEE Astel HE GE, B GE AU, F43, hFA 52 Agsaon =
A}, BAQE A gAE e aRon w5 o, §4%, HFAS Agsaor], dav, 3
125 A gAEe IPoR %% GF, HAAL Ao, AquTrl, s MES
Wb gAE e IR ¥ o, UM SR AW 18 F wE FEA A Y
29l FH 7E5 20 veht 9302 BoE & AAFS BB su%E W 4A
o] WS Hrhshel Azt
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Korean rice cake Korean rice cake

2) 71573 AAEe] 9=9l V2 A}
e A A 7158 A7E T dsd A e ANk Vs wrt 7528 0% TH
=7 YEkton 1y & ¥ koh mebAd o= els

WROE  AEE A AEF AAES Azstan,

i)
©,
o)
o
}1_11
N
)
o
oy
>
g
lo,
N
for
ol
N
)
Hir
X
i
o
v
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oh Qe

ZAFR AL AwRkALERS BAE Axl F 2-13 Zo] yEelon, ofAdo] 17%(56.7%), 40tH
A} A 8134 o

7} 16™(53.3%),

[JO

o] 1878(60.0%), 3AIL 16(53.3%) = 71 2 H|&

¥ 2-92. ZA U AA}LS] AUkl

Aol Wd s s Figte]l 7.078090% Ax)eRE e ME v ol
=0l o

=0

3T

il R=() & (%)
. =1 13 433
o 17 56.7
20t 1 33
300 8 26.7
A= 40t 16 53.3
50t 4 13.3
60t o] % 1 33
Asian 5 16.7
Hispanic/Latino 3 10.0
olF Native Hawaiian 2 6.7
White 18 60.0
7] e} 2 6.7
3|Ak 16 53.3
4 2+ 4 5 16.7
&2 5 16.7
7€} 4 13.3
g Aew? 7.07+1.28

D PR AR

I ohe oldh, 5 mEBelLh o vhS %
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(W 712% =AF A3
N AAERQD 715 AREel digk Vs A Ay, 35 5AA A e s}
7H =4 JEebg oy, &nje] VEEvF 7.3 0% =4 yEigen, Mz JZEx 7.13%
o7 A yehgtl dA7e 713wt 6271008 M WA el oy 62770 % BE o)A
o] 7|2 =5 YEHAY. A7l S S 9o V|aRE FIAE F o e ddEd
oF FEs 9f=le] Ful ok 650002 e uke]l tiekst, dAA|s), 7MAe] HHEAH T
ol A Yol Thed Aoz duyw, oyl AAHQ FulE AAAZD F s A
o=z 715Ut
X 2-93. /T AAESY 9FQ VEE ZAMA T
E T bl
Rl 7154 A9 ¥’-value
PRl 7.03£1.47 20453
o 6.90+1.35 24358
A zED 7.13+1.14 32.874™"
A7 6.27+1.66 19.733""
Ankd 7|5 xb 6.70+1.26 27.941™
TFuj o] =2 6.501.50 28.549™

Vg gel@h, 5 wEolth o vjg Frh
DAY s AT 5 Bl 0 wEAl Fujsh At
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5. #7) Bhelel S 79 A

hoskRel B4 54

v

g
() A= 38y

7h A%
B ATl AR A7FFE WA FEY, 2008)S AHESHAT

AlFe] FEEFS ACACHHOZ 105°C A=2ollA AT, A== AAA(CR-10,
Minolta Co., Japan)E ©|-&3} L#k(Lightness), agk(+Redness, -Greeness), b#k(+Yellowness,
-Blueness)= 53] WHT SAste] Hygtow YEhATh oju] A& 3T ¥H(White
standard plate)< L: 91.8, a:1.2, b: -4.3 ©|3it}.

h
A7F5-9o] Q=X = particle size analyzer(1064, CILAS, France)= =7 3}t

©® FEFTAT(WADS 4283l 4| (WSI)

AlE. 9] WAI(water absorption index)®} WSI(water solubility index)i= Anderson®] H*-& ©]
ot S-S AR 25 g& 30 mLY TRTE ¥ A deAA FAATIAL Ve
SEoFHA A2dA 303 WA v A2 3,000pm oA 103 LA SR
A e FFS 7% R AY Ul o] ¥ £FS 7ot WSIE AF=Essl e
o, IAHd=Y FAE SAHsI] WAIE AF=8Idith. 5, WSIE 7|20 dedoer &

)

e e WEEE YeEhllal, WAL d2AR g Sid FedTd g2 YERA

@ RVA %354

A7FFo] Sl AlSH EA(RVA, Rapid Visco Analyser, Newport Scientific pty, Ltd.,
Warriewood, NSW, Austrailia)E ©]-&3}o] Z435t3ith. a8t go] & HE=mst= 50CoA
123 A% thg 95C=E 7hdstal 95Tl A 2583 FAAI o2 50C7HA WH2bA] 7] aL
233 A8kt RVA viscogram S Z5F-H  FH31H E(peak), FH A5 E(trough), HFTHE 2

peak timeS T3} TE M X ©@9 = Rapid Visco Unit(RVU)ZE A3} T
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® AREAE
A7FFO] AEEYEE Boyaci &9 Wl osto] A ST =, AR 9 g5 250mL A
&2~ Yl a-amylase solution(Aspergillus oryzae 125,000 unit in 450mL acetate buffer)
Yy perg
45 mLE H7lsle] fr8|9dl2 2 £33t th, 30T shaking water bathol| A &3] 257 Hb
= A1FHT o] &M H2S04-89% 3 mL¥} 12% sodium tungstate £ 2 mL=S 7}ste] & &
ol o 277 A X AlA Watman No. 4 oA 2 A3ty NS =4 FEA(WM-7,
ATAGO, Japan)E ©]-&3}4 °Brixs SAstY] A& &% @S 73Stk
) AT A¥
W] FREF W AR S4 Avks MRS ST A3 Table 2949 Pk FRIF
2 120%% SAEPJL, MEE= L, a, bako] 96.0, -1.0, 7.92 S & A}
Table 2-94. Moisture content and Color value of white rice flour
Color values
Sample Moisture content(%)
L a b
Rice flour 12.0+£0.10 96.0+0.08 -1.0+0.04 7.9+0.04
wiu] A7EEol EFE AIE Table 2-950] YERNRITE win] AR WA EE 15.64
me Yw= BEIXE el dn), En) BrLEo = ZHz 35.7~38.4um, 39.1~41.5mO =
seso] ofEu mlwalele W, Wy AATE QR Pusb A4 o e

Table 2-95. Particle size distributions of white rice flour

Particle size (xm)

sample
Diameter at 10% Diameter at 50% Diameter at 90% Mean diameter
Rice flour 2.68+0.03 10.84+0.81 36.50+2.69 15.64+1.06
A7VEL] FEREGFAF(WADS FEEHAF(WSHE 54 23} Fig. 2-19.0] LERAAL
Kum¥ Leev= AEEGE7l S71845 FEFTATWADY FE-&3 | AF(WShe F7Fet=
A%e eita dgor, 5 9 947 4L5E WAL WS SUheda s
=3
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L5

1.%

0.5

Wl WSl

Fig. 2-19. WAI and WSI of white rice flour.

wWu] A7} 0] RVA pasting 54 b2 Table 2-33} Fig. 2-209] FA|3IATE win] #rpgo] &
SINA =T 66.7CoH, HiH == 4051.7 cpol™, A HEE 2003.7 cpolth o] Hute
T 7tgd gist 7A4S & 9 A+ break down 2048 cp/} Uskow, w3t =5 o=
<
T

o U setbackftS 268cpE setback@tol STF Ww=Shrb wE7] WP HS o

Table 2-96. Pasting characteristics for white rice flour

Viscosity(cp)
Peak time Pasting
sample ) )
] ) Final (min) (°C)
Peak viscosity Trought . . Break down setback
viscosity

Rice flour 4051.7449.7  2003.7+25.4 3783.3+95.3 2048.0+33.2 268.3+46.6  7.4+0.08  66.7+0.84
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Fig. 2-20. a-Amylase activity of white rice flour by RVA.

i
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e
i
Jm
o,

b A=

WA 7] = ATEE (WR100%, (F)EIE Y Bab), A

(h =4 "y Az
WR7E 100g0] AE, AF9S 24 UIEE UH] 10%, 1%E H7Fste] & Aos te 2
F25 ©]&3to] 20mesh AE HelA 44 =2

Agstel 24 AEe Az

o

Table 2-97. Formulation of rice flour and water

Sample No. Rice flour (mix) (g) Water (g)
1 120 30
2 110 40
3 100 50
4 90 60
5 80 70
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[e]
b o] R =S AOACHH 0.2 105°C Aotz oste] =A 359t}

A== A EA(CR-10, Minolta Co., Japan)E ©]-83}o] Lzk(Lightness), a%k(+Redness, -Greeness),
b#k(+Yellowness, -Blueness)S 7}7} 53] HbEsle] 1 Hgko =2 Yelydo. ALEH A3
(White standard plate)= #t©] 22} L: 91.8, a:1.2, b: -4.3 o]t}

(vh 247 54

A7) SR A% 5442 Texture Analyzers ©]-83te] th5d o2 A6
=, A7 2.0 cm®] Plungers A3} Force and time mode®l| A two biteZ FA3}%aL, o] o
Plunger®] straine 60%, test speed 1.7 mm/sec, pre-test speed 5.0 mm/sec, post-test speed 10.0
mm/secZ 545U S 2 hardness, springiness, adhesiveness, cohesiveness, chewiness,

gumminess &= 3151 T}

(b s A
Az Ge ¥
gz A48 7
B7hale). olw %7
wA % ehy: 57, of

olr
o,

e gEaredslevstn AusehEst detaa 108 Fawe )
NEEel Hste] 98 HEE A, W, g = 2

o 9% AWl wek o} FHThEh: 04, AAhEAE
oFstchbuichy 1402 sto] P hE AAIs,

»e

<
7

-IN"H

(*H EAA
%ﬂﬂaﬂfm%Oﬂﬁ‘ﬂ%%SNSEEJw%OﬁﬁbiM@W&%ﬁ%@ﬂwaﬁ]q
SHAAAH S AHgat] 94 HAAS Al p €0.05004 Harghite] o2l 2ol &
T3 T

2) AT+Aa3

=4 A FRHTS Table 2980 eI BlzTel WA 37%e] FRESS )
A dlel) Wl Bel el npE FREBE o2-55%¢] FEEFS ekl

- 333 -



Table 2-98. Moisture contents of instant rice cake

Sample No. Moisture contents(%)
Control 36.8°
1 42.1°
2 45.5¢
3 48.4°
4 49.0°
5 55.3°
(h A=
=4 AW o] ML= Table 2-999] YEFUATE MEE= Lzkol A control & A LstaE 9

Aol zfol 7} AL, agkoll A= controliS ]943} Sample 1°] 7}g #to]l a1, 30] 71 4
< S B bakoll A= control TS Al9]sFal Fol A Aol 7t $AA T

Table 2-99. Color values of instant rice cake

Sample No. L a b
Control 89.8° -1.2° 13.1°
1 72.6° 2.1° 38.4°
2 72.6° 1.7° 40.4°
3 74.9° 0.9° 35.6"
4 77.1° 1.3% 37.4°
5 75.6° 1.4% 39.4°

548 Yeld 23 & Table 2-1003 £} Hardness(7d =)Aol A o z=a"
So 4 me FEE GEIAR, 5 MY Re BET et
4 ek fo149l Aolsh UL, TEHL sWol AT ke @S

NI, AL 10] 7P =3kaL, 5ol 7H v @S vEhdiled, HIAAS 1] TH =
Ilerel ZUhReE wAse) nrele

& F o ol
P BAUIE FFS 9K AN AR FRUTE S FA AL s L2
r}=

0
3
O
o

Ir
(i
o,
ekl

- 334 -



Table 2-100. Texture characteristics of instant rice cake

Chewiness

Gumminess

Cohesiveness

Springiness

Hardness Adhesiveness

Sample No.

304.23% 68.50" 0.94° 0.87° 264.48% 248.9°

Control

7.86" 1.50%° 0.90° 1030.55" 1508.1°

1149.71*

3.50° 1.71% 0.90° 499.00° 887.6™

555.28°

1.66° 1.29° 0.87° 425.60° 546.9

492.49™

8.15° 1.01° 0.87° 399.37" 402.2°

462.57"

0.41° 2.48* 0.89° 157.80" 385.6°

177.21¢

0
il
"
Jlo
e

Table 2-101

wo] 7bg

3z, 23} 3H-S control %k O]

8l

Aol

oA controlo] 7}

<

7]

A o] o

o) ks

ql.

)

3
R

¢+

Table 2-101. Sensory evaluation score of instant rice cake

Control

Sample No.

53"

4.9°

53"

5.4°

5.4°

4.9°

Color

4.7° 3.4° 4.4° 4.6 3.9 3.6"

Flavor

5.4° 4.7 53" 5.6" 5.0 3.9*

Texture

4.4°

4.7

4.9

4.6"

3.7

4.9°

Taste

3.9 4.4° 4.9 4.6 4.0

5.1°

Overall

A3z

e

7ol wh&

=]
-
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a1
=]

=9

No

il

o=
-

o] 7o 7M7H9l AL, 60,70 2SSl

=z
:I_T

ks

=

S M

b
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o,

o AAGEA A7k w2 S W] o
(1) As 2wy

oh A=

W7 Azl A7 (R 100%, (FHB S, 2w, A9, &, B ATS ARSI

(h 54 A9 Alx
MATLE 100go] AE, AFS

gg #H7lste REEsQlth W

o] wignlel wet HAFIA=

7] HEe Azt

L
L

A7FE diH] 10%, 1%S FJ7Este] 2 4o+ o& = 50
20mesh A& WEA YAE dHsA 22 T Table 2-102

Jee Abgete] AAEAA 1% 202 Adste] F4 WA

o

Table 2-102. Formulation of rice flour and egg

Sample Rice flour(mix) (g) Egg (50g) Sugar Salt

Control 100 - 10 1
348 100 white + york 10 1
172 100 white 10 1
253 100 york 10 1

f was)e) FREF S AOACTHOE 105°C FAAEHOR SR sfar

eh A

A== AAFA(CR-10, Minolta Co., Japan)E ©]-8-3}¢] Lzk(Lightness), a%k(+Redness, -Greeness),
b#k(+Yellowness, -Blueness)S Z}7} 53] HbEsle] 1 Hgko =2 Yelydoh. AEH T3
(White standard plate)< L: 91.8, a:1.2, b: -4.3 o]t}

(mh =244 54

A7) o] A A 542 Texture Analyzers ©]-838to] tha-3 o] SAstqlth =, 217 2.0cm
9] Plunger% AF8-3}o] Force and time mode® A two bite®= =43} a1, o uj PlungerQ] strain-
60%, test speed 1.7 mm/sec, pre-test speed 5.0 mm/sec, post-test speed 10.0 mm/sec= =73}t

=432 hardness, springiness, adhesiveness, cohesiveness, chewiness, gumminess®] T}
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(b sl

Az W) PPt FHAA/1EUSE PPN TAS gAY 1039 FAwe
gz Agstel 4 L /Ene dae] o HEE A, %, F = 2
Frstsict. olul Wrk AFE 07 AWl Wb obF FHrhETh: 0%, AFHHEAE 1}
mA % ghrhy: 54, oFF ehahrhbmch: 1R dhel weRstE AA S

<
==z
ELE

7]

AhH BAAE

EAAY wWE FYA AES SAS TR WS o] &3] ANOVA EAHEX 3 Duncand] Tt
THAAARS ALEstd Fold HAS AldsAar p €0.05904 HFakite]l FoA 2ol &
T3k

2) A4
WA SA A T FS Table 2-1030 YERIT. 292 Sl AAE ¥2l
Suj7} 7H k3L, Control, =E24F o082 Fi-SheFo] wholth

Table 2-103. Moisture contents of instant rice cake

Sample No. Moisture contents(%)
Control 36.8
348 48.4°
172 48.6"
253 33.2°

(th A=

=24 ¥ ME= Table 2-1049] YEFHSITE Latoll A= controle] 7F& 39ka1, 172 > 253
> 348 oAtk aghe 2530] 7 =9kal, 348 > control > 172 ol QITE bk 2530] 714 =
k3L, 348 > 172 > controls=o] St} Al#He] 3 xpgk Yl Zo] 1 controls A £]s}aL 7

i&
H

F

ol
7=

ut)

2 9o 3 FA P ER, bEEe yellownessol A= 24w WA Aol b ol w4k
o o) GRS A7MAe] bgko] thE A MR Hel FAESL A dehd o] Feof A
o ke
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Table 2-104. Color values of instant rice cake

Samples L a b

control 89.8" -1.9° 13.1¢
348 74.9° 0.9° 35.6"
172 82.6° -3.3¢ 22.1°
253 79.7% 1.9* 53.1°

=X #HAuwol A7 EAS ekl A= Table 2-1059F Zth 7= A 3489] controld}
TAF 825 Y2 1725 7H 92 s yERaL, F2342 Controls Al ¢fshal 25 94
3, B=EA LS Control® :=2HF Q& 2530] FAlsEG T AAL Control 2530]
5 [e)

R4 A fue
AR AL, RS 5 fFolF el ztolrt glloen, BAXL Control@} 348¢] AR T

Table 2-105. Texture characteristics of instant rice cake with different instant rice cake

samples Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness

Control 304.23% 68.50° 0.94° 0.87% 264.48° 248.94°
348 265.50™ 0.02° 1.48" 0.89° 237.08% 367.43°
172 164.24° 0.51° 1.70° 0.91° 149.76" 257.62°
253 405.14° 0.11° 0.97° 0.84° 338.96" 322.56"

eh B5H FQ 54
Table 2-1062> 541 W] #57AL A3}o|t},

G E 1128 Asltat foHQ1 Fol7t gl
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Table 2-106. Sensory evaluation score of instant rice cake with different instant rice cake

Control 348 172 253

Samples No.

5.9

5.0

5.5"

5.6

Color

43"

2.2°

4.2°

5.3"

Flavor

4.1°

4.3

5.9*

5.7

Texture

4.0°

3.1°

5.0

5.9

Taste

3.1°

4.2°

4.9°

6.3"

Overall

ol

s mE

=7

O

has

A,

T

e

1 Al

oh A=

A

B7FF(CREL00% (FEHEE 24, 2,

M7=

A A A=

h =

T

5 20x%

| 92 93 AAAA |

g

o Table 2-142] uj

KeN
=]

o}

ulo
o -

&l & 50g &

=z
o
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Table 2-107. formulation of rice flour and water

samples rice flour(mix) (g) water sugar salt baking powder

154 50 40 5 0.5 |

326 50 50 5 0.5 |

278 50 60 5 0.5 |

531 50 70 5 0.5 |

425 50 80 5 0.5 |

629 50 50 5 0.5 0
control 50 25 5 0.5 |

[e]
g Aol LRI = AOACHHH o2 105°C Atz o5t A5k

™
WA S48H | =AY 5L Texture Analyzers ©]838ho] v 2 om SHskgl.
=, A7 2.0 cm®| Plunger= AF&-3}9] Force and time mode®l 4] two bite® 435I, o] o
Plunger®] strain 60%, test speed 1.7 mm/sec, pre-test speed 5.0 mm/sec, post-test speed 10.0

mm/secZ S48 S5 2 hardness, springiness, adhesiveness, cohesiveness, chewiness,

¢

gumminess &= 3} T},

(7h) 5

Az G BERrbe FIAAV)EUFR BT DAY 1099 FALE I
=

gz ddete] 4% 9@ 75 ate o AEE Al B, @, 227 9 AukA =
Brhsdr) olul W7k 71Ee o7 AW w o}F AsrhEth: 9%, AdeAThEAE U

} 4
mA % ghrhy: 54, oFF ekahrhbmch: 1R dhel weRstE AN S

(vh SAA =

SAAE e FIA AT SAS T2 o] 835 ANOVA +4HEA 3} Duncan®| th
SHAAAHE A&t 94 HAAS Al p €0.05004 Har gkt o2l 2ol &
T3 AT

g

4 29s) FEYRE Table 21089 LhehAIL 8, g, FARNE fel K Folst
%

Aol A controld GAFSE AL 629, 154, 326017, WAL controlZ FAFE AL

[‘O
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629, 154, 326°]1L, 7AAE 6297} 7F4 =9ka1, control, 154, 3262 o # el o]z} glith. Hk
ol A= control®] 7} =39ko ™ 629, 326, 278, 154, 531, 425<°]|%t}
= control©] 7}XL %53}1, 629, 326, 278, 154, 531, 4250t =9

Al =4

AL gala 4 o Fo] @ Lok Aew Felnu, 7% Hl ol
o1 ¢ 7;@7}-5 n_qg g HIF JA dlFe eR A AFEEH AT

Table 2-108. Moisture contents of instant rice cake

samples Moisture contents(%o)
control 36.8"

629 44.5°

154 44.6°

326 49.7°

278 56.3°

531 60.0°

425 63.2"

SA Ayl A 5A-4S YUekd Z3= Table 2-1093% 7t} HardnessHol A 6297} 71+
gdastl o U R = {941 Aol 7t glATE. Adhesiveness™ ol A 154, 326, 2782 2] A<l

7F AL, 531, 629, 425, controlio©] $ItF. Gumminess™ ol Al 6297} 7HE 29kal, Y A=
o] Al AFol 7k AT chewiness™ ol A= 6297} 7H 323%aL, 154, control, 326, 278, 425, 531

Table 2-109. Texture characteristics of instant rice cake with different instant rice cake

sample No  Hardness  Adhesiveness  Springiness Cohesiveness Gumminess Chewiness  Resilience

control 304.2° 68.50° 0.94° 0.87% 264.48" 248.9% 0.53°
629 1167.7* 16.62" 0.91° 0.80° 898.47° 803.3" 0.52°
154 214.6° 0" 1.87° 0.95% 204.04° 397.4° 0.63"
326 101.8° 1.2° 2.40° 0.98° 99.45 235.0™ 0.66°
278 136.4° 0.46° 2.13" 0.94* 127.60° 282.0% 0.66"
531 163.5° 13.49% 0.98° 0.90® 147.27° 144 8° 0.67"
425 193.4° 43.82" 0.94° 0.87% 167.58" 156.2° 0.64°
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(th 587}

Table 2-110= 54 W A5 HAF A o]t} Hardness™ ol A 6297 74 dekstgl o
M2 = 75942l zpol7F gl T AdhesivenessW ol Al 154, 326, 278> 941 x}ol7F gl i,
531, 629, 425, controls=°] 1t} Gumminess™ oA 6297} 7F =9kal, YA = Fo %A Aol
7b 9120tk chewiness® ol A1 6297} 71 9kl 154, control, 326, 278, 425, 5315=0]lth 1
AFLAY ES 50g RS w7l B Bed H 2ol 43 Aoz e
Table 2-110. Sensory evaluation score of instant rice cake with different instant rice cake

Samples Control 629 154 326 278 531 425
Color 6.1° 5.9 5.8° 5.8° 5.5° 5.4° 5.4°
Flavor 5.1° 4.6" 4.5 4.5 4.5 4.5 4.2°
hardness 4.5 5.4° 5.6" 4.4 3.1° 2.5° 2.0°
chewiness 5.0° 6.1° 5.3° 4.8 3.4° 2.5 1.8°
adhesiveness 5.2° 4.9° 4.0° 4.9° 5.4° 4.9° 5.0°
gumminess 5.0% 5.9° 5.4% 4.9% 3.8" 2.4 1.8°
taste 6.1° 5.1%® 4.0™¢ 4.9° 4.5™ 3.5% 3.0
overall 6.1° 5.3% 4.1% 5.1%c 4,34 3.2% 2.8°
ul, Az} Q1A AIZHE wAd Y] Ay o] FF L
(1) A5 2 9y
oh A=
WA 7= A7FFAE100%, (F)EESE =4, 4w, A", =, ol aed, 2 EXEFE AL

g3te] Azshen.

h =4 A9 Ax
WMATLE 100gel AE, AT

o
50g ol AAIRIA ARbE ©EEste] Thdxe] &3t (Table 2-111).
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Table 2-111. formulation of rice flour

samples rice flour(g) water(g) baking powder(g) dried milk(g) time(s)
1 50 50 1 2 60
2 50 50 1 2 70
3 50 50 1 2 80
4 50 50 1 2 90
5 50 50 1 2 100

control 50 25 0 0 1800

Az Bue] LRI =4O AQACHHH O Z 105°C Az st =AsH9th

4,
7] SA8M o] A7 542 Texture Analyzers ©|-8-3Fo] 5o o= SAsAt.
=, A7 2.0 cm®] Plungers AF83}] Force and time mode®l| A two biteZ A3}%aL, o] o
Plunger®] strain® 60%, test speed 1.7 mm/sec, pre-test speed 5.0 mm/sec, post-test speed 10.0
mm/secZ 545U S5 2 hardness, springiness, adhesiveness, cohesiveness, chewiness,

gumminess &= 3} T}

(h H5A

LESCE

olr
o,

e @l edea Auaeee aga e Fawne o
=

22 dgstel 4w 9 Nare] dated of Hmg A 0 @ 247, U =
Gyt olm 7k A1Ee 93 ARl whet o}F AatthEeh: 9%, HAFIhEAE
WAL rh: 5H, obF ekstrhmnhy: 15 o® st ¥edrkE AAskglrh

vk, A A €

SAAE e FIA AT SAS TZIHS o] 835 ANOVA +4HEA 3} Duncan®| th
SHAAAHE A&t 94 HAAS Al p €0.05004 Haghite] o2l Aol &
T3 AT

) A+Z3

24 7o FREFES Table 2-1290 LhEhRATh A4 A1) Alghe] F7hgo] meh

g
A FwH FEFFo] HolAE AL AT 5 ULk
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Table 2-112. Moisture contents of instant rice cake

samples Moisture contents(%)
control 39.47°
60s 47.43°
70s 46.3°
80s 43.9°
90s 43.5°
100s 42.2¢
h =44 F4 54
A A9 247 54E JER ZAAE Table 21133 ok &4, A4S o4l A
o7 WL, HAEL 60~100s #ko] 7HF Foki, dizwr gtel 7HE wetth AmwelA =
control S A|2|3tal= oA Aol 7 e, HA A A= controldte] 7FE kil 60~100s
ol A=  Apol= FAAIRE FA Q1 Aol b LpERRTH
Table 2-113. Texture characteristics of instant rice cake with different instant rice cake
Samples Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
control 152.02° 5.8 1.4° 0.87° 131.78° 183.78"
60s 259.85" 18.5% 1.3 0.93* 241.95" 305.66°
70s 21437" 3.8" 1.6" 0.92° 195.12™ 215.93"
80s 249.60" 15.4" 1.4° 0.91° 227.26" 328.68°
90s 306.41° 21.5° 1.3 0.94° 287.57" 331.66°
100s 302.04° 0.1° 1.1° 0.92° 279.08" 304.38°
(th #5337t
Table 2-114-> A HH | IsHAL Aoty M) &F7], ob Avb47|se B e A4, §
2Hd 2 W ERE ZFol= USAAINE, Fo Al Aol gl HIAAHAM = 70s 7F 7 =k,

100s 7} 7} otk
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Table 2-114. Sensory evaluation score of instant rice cake with different instant rice cake

control 60s 70s 80s 90s 100s

Color 6.3" 5.6" 6.0° 5.8 5.6 5.8
Flavor 5.2° 5.0° 5.1° 4.9 5.1° 5.2°
taste 5.9° 4.9* 4.9* 5.2° 5.0° 5.3
overall 5.9° 4.4 4.8 4.7° 4.5 5.1°
hardness 4.4° 4.0° 5.4° 4.7 4.5" 4.0°
chewiness 5.0° 4.4 5.5° 4.5% 4.8% 4.0°
adhesiveness 5.4° 5.7 4.7 4.2° 4.5 4.9°
gumminess 4.4 3.9° 5.4° 45" 45" 3.9

Be wel 457k Fe Hol ok 9ov 60-70
e AQor, 80k MUY HA e Adel /Y
&

433 A

() A=z 3 Wy

oh A=
WMA7 = A7FFEIE Y B4 100%%), AF, AW, =, oA IS, EX &, EddEs

g olgagrh

(h =4 A9 Az

AA7FE 100go] 27 AR 10%, 251%E 5743519, Y2759 A9, A58 €1 F 4
olF tSol E 50g & 2 3ol Table 2-1159] vjgn] Ez Q@ HxpaAlxo] 1 2
S 7rd gttt o] %ol A-225C)olA At AA IAZE FoF 2443 9] A s AAE
S Rsa=,

d
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Table 2-115. formulation of rice flour

samples rice flour(g) water(g) trehalose(g) baking powder(g) dried milk(g)
Control 50 25 0 1 2

318 50 50 0(0%) 1 2

672 50 50 0.5(1%) 1 2

590 50 50 1(2%) 1 2

273 50 50 1.5(3%) 1 2

149 50 50 2.0(4%) 1 2

451 50 50 2.5(5%) 1 2

Az A FRIF FPS AOACTHOR 105°C ol lste]l Zqataint.

e
WA 7] ZA8w ] 227 EAJL Texture AnalyzerS ©]-&3te] th&o 2Ho w2 =S4t}
=, A7 2.0 cm®] Plungers A3} Force and time mode®l| A two biteZ A3}%aL, o] o
Plunger®] strain 60%, test speed 1.7 mm/sec, pre-test speed 5.0 mm/sec, post-test speed 10.0
mm/secZ 545U 542 hardness, springiness, adhesiveness, cohesiveness, chewiness,
gumminess ©. 2 3} T},
("h FsHAF

Az e teshe aRAslEsn gy etad 109 FAe o)
9z A4sel A% 9 e dsel 08 ARE A, %, @ = =
Brrednt. olw HI7F 72 9% Al whet ofF AstHETh: 9%, At EAIE U
WA= Grh): 57, ofF ofstrh(umith): 151 ® st Be RIS AAIEAT

¢

(vh ESAA

SAAE e FIA AT SAS TZIAS o] ANOVA w4HEA 3} Duncan®| th
SHAAAHRE AH&ste] 94 HAS Al p €0.05004 H gkt
T3 T

Lo
Ho
Lo
)
ro
_>|4_1‘
o,
il

) A4 A=
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SA HY o] RS Table 2-1169 YEFHSITE 1A]ZF S0 =82 control®] 7HE &
< FEEEE A 3L,  Trehalose”} 4%% M w=e FEEESE 7,

a
5%,0%,3%.,2%, 1% 0] I TF. 24X 7F 3o Trehalose F7}eFo] weE FREFS kzke] xfol= 9l
o, FoF2l Aol ¢l controlo] 7 W FESIEES WU Ed TR 1%,2%,3%
o = o] TUeke AEFS HAIL 4%,5%c Fao] Hadte A4S BIou kel Ao

7F AA ke o= Ed

Table 2-116. Moisture contents of instant rice cake affected by additions during 1hr, 24hr of storage

at 25°C
samples storage time(hour) Moisture contents(%)
1hr 41.1°
control (
24hr 38.3°
1hr 46.4°
Tre0% .
24hr 45.6"
1hr 44.8°
Trel% .
24hr 47.5°
lhr 45.5°
Tre2% .
24hr 47.4%
lhr 45.5°
Tre3% .
24hr 46.8"
lhr 48.5°
Tred4% b
24hr 45.5
lhr 46.8"
Tre5% b
24hr 45.1

ZA HYe] AR 5A4ES UEd AFE Table 2-1177% 2tk IAIRE o] 2A 7S
Hardnessol| A Tre 1~2%7} 7F4 = %3L Tre0, 3~5%+= &<l 2ol 7} 1o, controle] 7}
wokth ol Ef@R 2 HiE =3F oA &k Aol sstE & AL AR 4 A
WG g A EfTZ 2 -OH group®] & wAE Alelo 7]o]E9] amylose-amylopectin
complex®] S AL amylose?} amylopectin €52} A AR FAEY FAATS
Waletr] wimelgbar o] T AAdl = e AT Springinesst controlo] 7HE 3= kaL,
Tre2~5%, Tre0~1%<=°] % T}, Cohesivenessi= controldke] 71 ko™ Tre0~5%+= 2 %<l =}

ol

o]7}F 91 th. Gumminess® Tre0~2%7} 7Fd E=gkow, 10180 2= Tre3~5%, controli
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chewiness™= Tre2%7} 7F4 k3L, Tre3, Tre 5%, control, Tre 0%, Tre 1%, Tre 4% <=°] T}, 24
AlZE Foll A3 Aol controlo] 7HE = QkAL, Tre0%©] Ao 8 H%kal, A=
TrehaloseE H7FsF w52 A7t A vsgton, o= 1he$9F vusiilS o @ 27} gl
ATt SHAAL Tre2%7F 7HE 3o, Trel~5%S 23S s 5o S Aot 9491
AFol7F YA AL, Tre0%2t control S gt HITh FAlAM = controld Tre0%= %< =

2 Tres ¥ 1~5%c 22 @ Btk A4 controlo] 7Hd 9kar, w4
= FoHd zel7 gl o] AR Trehalose:= 3% ¥AS Wl wddAo] @zt =

Table 2-117. Texture characteristics of instant rice cake with different instant rice cake affected by
additions during 1hr, 24hr of storage at 25C

samples tizZ(rfl(g)zr) Hardness  Adhesiveness Springiness Cohesiveness Gumminess  Chewiness
1hr 134.58" 2.02° 1.85° 0.89° 119.60° 216.22°
conteel 24hr 595.15° 0.00" 1.60" 0.88" 523.22° 808.6"
1hr 213.55" 19.49" 1.01° 0.94° 199.30 20425
N
et 24hr 335.86° 5.53" 1.45° 0.91° 304.97° 437.9°
1hr 218.94° 16.99 1.00° 0.93* 188.21° 190.56"
8
fret% 24hr 239.28° 1.49° 1.94" 0.93° 221.20° 433.4°
1hr 223.60° 16.15" 1.52° 0.93* 206.28" 285.65
8
fre2e 24hr 212.21° 2.52° 2.24° 0.94" 197.94° 437.0°
1hr 185.40° 13.05" 1.65" 0.94° 173.47° 27337
0
fresve 24hr 250.01° 5.47° 1.89° 0.93* 230.98° 420.0°
1hr 171.98" 20.41° 1.24" 0.93 158.88" 192.14*
8
frede 24hr 323.42° 6.31° 1.59* 0.92° 295.95° 475.7°
1hr 193.85" 21.64" 1.29° 0.93* 179.53° 223.90"
8
Tres%e 24hr 250.29" 8.34° 1.81° 0.93* 232.58° 402.3"

A

A A Z2A 7
o A= 2Fgke] Akol= ot [FoA <l Aol= gl < control®] =%kal,
Tre0~5%7FA = 2140 =Fo]7} gl ok WHolA+= 7|¥& control®

Fol Al Fol7k glglom, AwAl EENME controle] 44

=9k, Tre0~5%7HA =

3, 1 S E0]9 Tre0%,

o 2
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Tre 2%7F =9kaL, WA= o4l AFol7F §llvh 24413 39 ¥ 7t A= A, &)
2 AL, Gl Tred%7t 71 2 whS W OH, Tre0~5%% #24

kol 7k fIAAL, controlo] 7hd w2 ke whokth HMnbAHQl VSR A= Tre 5%7F 7HE E&
flgas AL, controlo] 7} StAgrE wokTh daeh, A,
% I

4 2
WA, AN B 1N 24403 Foh 0 PS w) Tred%
2

rg

Table 2-118. Sensory evaluation score of instant rice cake with different instant rice cake affected

by additions during 1hr, 24hr of storage at 25C

storage

samples ) control Tre0 Trel Tre2 Tre3 Tred Tre5
time(hour)

lhr 7.0° 6.2° 6.6" 5.8 5.8 5.8" 5.6

Color b a b a a a a
24hr 6.0 53 5.0 5.1 5.1 53 5.1

lhr 6.4° 5.0° 4.8" 5.0° 5.0° 5.0° 4.6"

Flavor b . . a a a a
24hr 4.6 43" 4.6" 4.1 4.4 4.6 4.4

lhr 6.6 5.8 5.0° 5.4° 4.8 4.4 5.6"

taste b a a a a a a
24hr 34 43 4.1 43 4.0 5.0 4.4

lhr 7.0° 6.0° 5.4° 5.8 5.0° 4.4 5.4

overall b b a a b a b
24hr 2.7 3.7 4.3 43 34 4.6 4.4

lhr 5.4° 5.4° 5.0° 6.0° 5.0° 4.4 4.8

hardness b b a b b a a
24hr 1.6 3.1 3.7 3.1 3.0 3.6 43

lhr 5.6" 5.6" 48" 5.8° 5.8 5.6° 5.4

cohesiveness b b a a b a a
24hr 1.3 39 4.4 43 4.0 44 4.6

lhr 4.6" 4.8 4.4° 5.4° 4.2° 4.0° 4.0°

gumminess b b a b a a a
24hr 1.7 3.0 3.4 3.0 3.0 3.4 3.6

. lhr 4.4 4.6" 4.0° 5.0° 4.6" 4.2° 4.2°

chewiness b a a b a a a
24hr 1.3 33 3.6 2.7 33 3.6 4.0

dedor, ofd 4d& &3t Trehalose7} w3tell J&F& MA=AE Ldobr7] ffsl 1hrs}
o Wokth wlalste] ¥ Aike 24 Wl ME Tre 3% WIS Wb =549 A
of EaHel Aoz yeEpdoy fofHQl Aol HolX] itk el = 4-5% WS
F oA Sl Apol= HolA] okth wEbd Efgdms

el

Andon Edanas A7kd War] FA47

28w
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() A=z 3 Uy
o)

WA G 24, 100%2), 25, AT, &, 74, 20meshAl, o] I, SA A,
d R BARMSE S MPD)I AT S o] &8kt

Oh E4 A9 Az
WAZLE 100 27 AT 10%, EFI%E Sl WEATS HY, £FS WA 2
2

e}
olF Yo & 50g & YW th2o] Table 2-1192] ®ighn] W= YWu Azpadlz]of] 1#

ot O

9%,

Table 2-119. Formulation of rice flour amd MPD ginseng powder

i

b 7hE R o] Fol A225T)ollAM AsAA 1AE $-9F 2443 F0] =AM} P HAE

Sammol Rice Water MPD Fructose Sugar Salt Baking Dried
amples .
flour (g) (2) powder (g) (2) (2) (2) powder(g)  milk(g)
154 50 50 0(0%) 2 5 0.5 1 2
486 50 50 0.5(1%) 2 5 0.5 1 2
359 50 50 1.5(3%) 2 5 0.5 1 2
573 50 50 2.5(5%) 2 5 0.5 1 2
(h SR
Az Ao FREF 4L AOACHH o R 105°C Fkiz el ojste] SA skt
(h =

A== A= A(CR-10, Minolta Co., Japan)E ©]-83}o] Lzk(Lightness), a%k(+Redness, -Greeness),
b#k(+Yellowness, -Blueness)S 717} 53] HbEsle] 1 Hgko =2 Yelydoh. ALEH T3

(White standard plate)= #t©] 27} L: 91.8, a:1.2, b: -4.3 o]t}

(h =23 54
WA 7] SARW ol 2217 EXS Texture Analyzers ©]-83le] U9 27102 43 th
=, A7 2.0 cm®] Plungers A3} Force and time mode®l| A two biteZ =A3}%aL, o] o

Plunger®] strain 60%, test speed 1.7 mm/sec, pre-test speed 5.0 mm/sec, post-test speed 10.0

mm/secZ S48 S5 2 hardness, springiness, adhesiveness, cohesiveness, chewiness,

gumminess ©. 2 3} T},
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(h) A

Az W BERrbe FIAAV) St IS Ay 1099 FALE o)
g® ggstel Z% % JlERd] sl oF HEE A, W, G, = 2
Bkstdeh. ol 7k /1Ze 0f AWl Wt obF etk Eeh: 0%, AFAHEAE
mAE ereh: 53, obF oRstrhbmch: 1702 sol wsBstE AAFAL,

O

(vh SAA

SAAE e FI9A AT SAS TZIHS o] 8§35 ANOVA +4HEA 3} Duncan®| t}
SHAAAHE AHgat] 94 HAAS AlaAeI L p €0.05004 Har gkt o2l 2ol &
T3 T

) A4 A=

h FEdE

MPDE #7bet 541 W o] SRS Table 2-1209] YERIATE MPDE H7lebA] egks
w el s 1AIRE} 2443 Froll R ebRel M Hasks ol ARl Aols dYERALL
th, MPDE 1~5%37Fe ol s e ghdrol 2l 241]l Afol7h filoene is FAAA +
T ACR FAHY. ol Qlatell dhE e Aol BHa4H widl Aos FA4H
ok Cho ol olgh opedw] H7p wjdr] #eo] i T
o

ZIZPE R Fol Al Aol b

L

= u
FEUFS vehAckn Bad v g

Table 2-120. Moisture contents of instant MPD rice cake affected by additions during 1lhr, 24hr of
storage at 25C

samples storage time(hour) Moisture contents(%)
lhr 44.0°
MPD 0% b
24hr 41.1
lhr 46.2°
MPD 1% .
24hr 46.0°
lhr 46.2°
MPD 3% .
24hr 46.0°
lhr 43.4°
MPD 5% .
24hr 43.0°
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A 7wl Mo EAS Ul Z¥b= Table 2-1219 U} L, a gl =
$AATE AR MPDE S H7FHA] 82 S 1Ak} 24413 9 bk

=]
=g
2l
A oA Apo]E HQITE o] MPDE H7MeHA] &S AL wWeo] EAo] AdlE o] Ao
o
=

e
ol
rlr
P

Table 2-121. Color values of instant MPD rice cake affected by additions during 1hr, 24hr of
storage at 25C

samples storage time(hour) L a b
lhr 85.1° -1.7° 14.5*
MPD 0% . ’ b
24hr 84.3" -1.7° 13.8
lhr 84.7° -1.6° 15.2*
MPD 1% ) ) .
24hr 84.3" -1.6° 14.6"
lhr 84.0° -1.3° 15.7
MPD 3% ) . .
24hr 84.7° -1.5° 15.4*
lhr 82.8" -1.0° 17.9*
MPD 5% ) . .
24hr 83.1° -1.2° 17.2*

(th =44 54

A7 A A"Y e A3 5AS Ebd A3 Table 2-1223 2T MPDE 7}
S W& Hardness®} Gunmminessol| Al 14179} 24A13F $of] {221 2fo] & Ho]
=37 AAHAES & 7 U ow‘?} MPDE 1~5%H 7t &me A= 1A7F5-9F 244
Ak Fol oMl Aot gty e F2 A gt g2 A% Amt A T T
7bele A0 wste] o% Ao %‘Eﬂlﬁ At whebA], MPDE Y A7l SUESE WA

7] 43" m3kE AdAIvE AS & 5 A

MPD

EigaB= 513

(il
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Table 2-122.

Texture characteristics of instant MPD rice cake with different instant MPD rice cake

affected by additions during 1hr, 24hr of storage at 25T

storage
samples ) 8 Hardness  Adhesiveness Springiness Cohesiveness Gumminess Chewiness
time(hour)
lhr 179.13° 9.12° 1.31° 0.92° 163.93" 232.66"
MPD 0% q P P q P q
24hr 342.97* 15.60" 1.00°* 0.94° 322.20° 322.23°
lhr 225.83° 23.76" 0.96 0.92° 206.99 199.2°
MPD 1% q q q P P q
24hr 280.04" 4.92° 1.52° 0.89° 252.50° 422.8"
lhr 168.98" 4.56" 1.70° 0.91* 192.16" 259.8°
MPD 3% q P q q q q
24hr 234.64" 21.60° 1.54* 0.94° 200.74° 362.8"
lhr 205.52° 4.13" 2.21° 0.93° 190.56" 420.96"
MPD 5% P q q q q q
24hr 213.96" 2.61° 2.14° 0.94* 202.25° 439.29°
@h BEH A 54
Table 2-123%= MPDE H7Fsk 4] 7w o] #s3Al Aot oA & & X HAv-H o
= o] AQl akel7h vEtuAl St (9>0.05).

Table 2-123. Sensory evaluation score of instant MPD rice cake with different instant MPD rice

cake affected by additions during 1hr, 24hr of storage at 25T

storage ginseng ginseng
samples . appearance  flavor taste texture overall
time(hour) flavor taste
lhr 6.0° 5.5 1.8 5.8 1.0° 6.0° 6.0°
MPD 0%
24hr 6.0° 5.6" 1.0° 5.5° 2.0° 5.8 5.4°
lhr 6.0° 5.8° 1.3 5.8° 2.0° 6.3 5.5
MPD 1%
24hr 6.4 5.3 2.1° 5.1° 3.3° 6.4 5.3°
lhr 6.0° 5.5 2.0° 6.3 4.0° 6.8" 6.3
MPD 3%
24hr 6.1° 5.0° 3.3 5.5° 4.0° 6.3 5.4°
lhr 6.0° 5.5 3.3 5.8 5.0° 6.0 6.0
MPD 5%
24hr 5.8 4.9 43" 4.8 5.4° 6.8" 5.4°
MPDE 7h3h S43He 3 SA4& vas) & 23 FEgFeld= MPDE H7fskA
ereml ATl PaT W, MPDE AL W FEUFE FAAATO] FolHQ)
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Aol s YERA Sokth. Ak WA= MPDE H7bekA Ste wis bakel A el ]l Aol

7 AZomM, MPDE BAREuE ARl Welx fhghvh 243 WAt MPDE A7elA
kS W= 1217 24A)7F o hardness®} gumminess7} 9]¢l Z}o]E H.l oY, MPDE
A7He v EETolA FoARl AfolE Holx ¢t i Ho R st A3 MPDE

Tl Al Aol UERAA 3kth wEbd, MPDE

-1 =i
AE WA @A o s AE AAT S 9

6. Q1A Bhle =4 7 9 A
AR B4 B 54

(1) AR 2

h A=

2 AFoA ARESE SA AHR] ARE S FAVMFE o2 3F(Daedoofood, Seoul,

Korea)oll Al &3 1o} AL-&3}3 T}

(h A
O 2% 2 Nx
Az FEEFFES ACACHHVO R 105°C 2olA ZAH3ATE AEE AAA(CR-10,

Minolta Co., Japan)E ©|-&3}o] Lgk(Lightness), a%k(+Redness, -Greeness), b#k(+Yellowness,
-Blueness)S 53] WHE SHAslo] Hygtoz Yelligich olw 8% 3+ 3H(White standard
plate)< L: 91.8, a:1.2, b: -4.3 ©] I T},

-
A7FF9o] Q=R & particle size analyzer(1064, CILAS, France)= =73} 3ith.

@ FEETTAFWADSE 58314 5=(WSI)
AlZ9] WAI(water absorption index)} WSI(water solubility index):= Anderson®] WS o]
of ZAHATE AR 25 ¢ 30 mLe EHFE W YRV BT AL E
FHA AZoA 3027 A the AR 3,000pm oA 103F AAEE SFATE 4
MY gue FH SR 4 00 g 1Y RS Tekel WSIE AEelde
=

Asto] WAIE &gtk &, WSIE 7|z Aodoz Sad gie] uk
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2 YJEM9a, WALE AZRAE 1go a8 $588e goz Jehfoih

@ RVA 53154

A7LFo] s3tuld e AESHEA(RVA, Rapid Visco Analyser, Newport Scientific pty, Ltd.,
Warriewood, NSW, Austrailia)E ©]-&3dle] F438ltt. &3t w2 JE=Hst= 50T A 1
3 FAR v 95CE ZFdskaL 95TellA 2583 FAAR v 50C7HA W2bAl 7]l 2%
b AT RVA  viscogram S ZH-E] #3174 X (peak), FH A E(trough), HETHE 2 peak
timeS T8l th A% w9 Rapid Visco Unit(RVU)E F A 8F T

A7EFY] HIEELEE Boyaci 9 WAl fste] AT S, AR 9 g& 250mL H &
=2t~ A0] Yal, a-amylase solution(Aspergillus oryzae 125,000 unit in 450mL acetate buffer) 45
mLE F7}sto] fEjati2 2 2313t th, 307C shaking water batholl A &3] 2547 HEE A
Zth o] & H2S048< 3 mL¥} 12% sodium tungstate &< 2 mLE 7}sle] 2 =313k &
2837 BXAIA Watman No. 4 oJ#AZ ofz}slgich ofAS F4 GLA(WM-7, ATAGO,

Japan)E o] &3}o] °Brix® =43l AR £AE S Pk

) A4 A=

rSL

FAATY FRGF D A% 54 At AEE S4F Aobe Teble 2-1243 2ok 52
i -

FHFL 105%% SAEJL, MEE L a, bgko] 952, -1.1, 7322 A}

Table 2-124. Moisture content and Color value of white rice flour

Color values

Sample Moisture content(%)
L a b

Rice flour 10.5 = 0.09 95.2 £ 0.06 -1.1 £ 0.01 7.3 £ 0.06

(WAD S} FE&A5(WShE 718t 43S e
A7) 7V 25 WAL Wsm 7t Baskdth dAEEd
7

rlr
5
Mo
(P
ox
=8
S
o
s
ok
o
o hu
4>
M
oo
4>
N
4>
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paste 5737 gel consistency &9 ©|3}8H4 EAS WA O =N HTAF FH AHA
ol JEFS M A= AoR A JEEEE Aystes AL Fesvn FdyATh

Table 2-125. Particle size distributions of white rice flour

Sample WAI WSI Damaged starch(%) Particle size(ym)

Rice flour 2.16+0.03 1.46+0.02 12.8+0.01 14.5+0.36

FHA7FF29] RVA pasting 574 @t Table 2-1269] #AISITH. S3P/lAl2%= 65.6ColH,
HIHEE 2085 cpol™, HAAHEE 127.7 cpolth. Ao dAdd Fe= 7hdel] g W4
S & 4 Q& breakdown®] A9 117.9¢cp, =3} AEE o5 & 4 A+ setbacke] -5~ 80.8cp

setback#ko]l 275 w3p7F W JPHS 4 5 Ao

Table 2-126. Pasting characteristics for white rice flour

Viscosity(cp)
Peak time Pasting
sample ) .
. ) Final (min) (°C)
Peak viscosity Trought . . Break down setback
viscosity
Rice flour  208.5+0.7 90.6+0.6 117.940.9 127.740.3 80.8+0.9 3.740.0  65.6+0.04
g bl me 4] Qe EAEA
(1) Az %
7h A=
QA= I (FHEI00%, (FRNFHE), 27, 49, 22 s
h =4 A" Az
A AN E Az 8] A QJIA(RE-C20SY, Samsung, Sunwon, Korea)E ©]-&3%+ ZF
H zyHo R Azt F A7EE 100go] A 10%, A5 1%, 7FrEES Table 2-1273
ol xAsilen Z47to '%ﬂﬁ% aAzpRel A B Aus wig B2 g gs] AREsto]
AAHRIAL &7l gar 123F 2 A=A of7]d =< F7lsto] W5 12 H=
= 53 Ao w0l %E-ﬂ A 458 3 AAHRIA R A3 § FaEs 2
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& Azs3lvh Alxzd ddv= Fom A §F Ao 1A AR F Ao SA4&

B7stsit.

Table 2-127. Formulation of rice flour and water

Sample glutinous rice Sugar Salt Water Cooking time(sec)
Control 100 10 2 70 1800
W 95 105 10 2 95 240
W 100 100 10 2 100 240
W 105 95 10 2 105 240
W 110 90 10 2 110 240

d QAv|e) FREF S AOACTHOE 105°C Az )she] SFaset,

() =244 54

adule] 2 5EAL JAAWE 2x2x2cm €A AVIE AE T Texture
Analyzer(TAXT plus, STable 2-Micro Systems Ltd., England)E ©]-8-3}©] TPA (Texture profile
analysis) " o2 O3 Z& x7o= SAHSIY. =, 274 40cme Plungers AF&-3ho]
force and time mode®l 4] two bite= =73} 31, o]u plunger®] straine 70%, test speed 1.0
mm/sec, pre-test speed 1.0 mm/sec, post-test speed 5.0 mm/secZ= 3o, SHIHLS AL

(o]
(hardness), -2}/ (adhesiveness), %F= A (springiness), -~ % 7J(cohesiveness), 71 7d(gumminess), 3

’d (chewiness)< -3+ 3 T

mhH BAA

EAAY WE FYA AES SAS TR MG o] &3] ANOVA EAHEX 3 Duncand] t©f
THAAARS A&t fold HAS AldsAar p €0.05904 HFakite]l FoA 2ol &
T3k

) A+43

=2 ol-m] o] FRFFEES Taple 2-1289] LEFITE 7159 <1A R ¢l Control®] A9 46.2%
of FEFFES I = W, Eo| IS dElste] Alx Pﬁﬂwu%%w@JT%ﬂ%%7Mi

o, AN E =9 FFS 110ge® ko] A 23 46.8%% 7] QAW e} FAE
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Table 2-128. Moisture contents of Injuelmi affected by different water contents

Sample Moisture contents (%)
Control 46.2+0.33"
W 95 42.2+0.22°
W 100 44.1+0.31°
W 105 45.6+0.25"
W 110 46.8+0.76"

h =247 F4 54

A Qldu]o] 2ATS F5H43E Ay Table 2-1299F 2t} 74 E(Hardness)ol A+ 7]& A4
Q] Control®] 74-F 20239 #S 7H=d &9 stFo] F7HEFS 2009~5787% H =9 Zo]
FA3H Skl Ao ® Yelyth &9 o] 110ge #7aS Ao 7FE tiza3 A

=
sk ks 7hx o, H-2d(Adhesiveness)d] 749 AES T JEIAIA FRAF ghe]l AA Y

A= wow dxad mpolamdeo]lr Alx QHu] B5F {2 Ql Apo]E HolA| kT
&2/ (Springiness)®] 749 txw ¥} mlo]lAZ o] B Az AW BF {fo]HQl ztolE Ko
A AT} &5 (Cohesiveness) 2] 745 =9 g&Fo] SIS A2 S0l o= 4
e BT A3/ (Chewiness)2] 47 =9 TFo] S5 AP Aol 4230~9100. 2 LFEFRL
om IgFAE X AR ARAEES THAE S WI0eR Eo ko] 110gS ¥4l

Table 2-129. Texture characteristics of Injuelmi affected by different water contents

Sample Hardness Adhesiveness Springiness Cohesiveness Chewiness

Control 2023.21+55.6° -0.11+0.87" 0.84+0.12° 0.630.04° 955.35:+28.3"
W 95 4787.09+66.5° -0.08+0.06° 0.88+0.01° 0.77+0.02" 3230.90+97.5"
W 100 3669.35+117.5° -0.07+0.05° 0.88+0.05" 0.68+0.13% 2047.98+71.1°
W 105 2647.50+236.5° -0.32+0.30° 0.87+0.01° 0.60+0.01" 1430.20+93.0°
W 110 2009.50-+284.7° -0.37+0.30° 0.84+0.01° 0.54+0.01°¢ 910.26+147.8°

K-
k=)
i
i,
il
&
il
rr
(i
1o
o2
o
o|N
N
i
&

fu
%

BEel Fohsglon, =

=
ardnessgko] #HAasigith. & 27 diH] & 110 g
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213l A A} A (RE-C20SY, Samsung, Sunwon, Korea)E ©]-83F I+
, fgﬂ% 100gell A¥ 10%, &5 1%, = 110g, A
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Table 2-130. Formulation of instant Injuelmi by different molding time

Sample glutinous rice Sugar Salt Water Clooking l%/[oldin.g
Time(sec) Time(min)
Control 100 10 2 70 1800 0
M0 100 10 2 110 240 0
M5 100 10 2 110 240 5
M 10 100 10 2 110 240 10
M 15 100 10 2 110 240 15
M 20 100 10 2 110 240 20

g olAm o] R =L AOACHHH O 105°C Atz o5t =A359 ).

=4 odEmo AR EAL dHEuE 2x2x2em YA AV|Z AE T Texture
Analyzer(TAXT plus, STable 2-Micro Systems Ltd., England)E ©]-8-3}©] TPA (Texture profile
analysis) "o 2 v e 7oz ZASI%Y. =, A4 4.0cm® Plungers AR5l
force and time mode®l 4] two bite= =73} 31, o]u] plunger®] straine 70%, test speed 1.0
mm/sec, pre-test speed 1.0 mm/sec, post-test speed 5.0 mm/secZ 3o} oM, SHIHLS AL

(o]
(hardness), -2}/ (adhesiveness), %F= A (springiness), -5~ % *J(cohesiveness), 77d(gumminess), 3
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“d(chewiness)= 73}l T,

(mhH BAA

EAAY WE FYA AES SAS TR MG o] &3] ANOVA EAHEX 3 Duncand] t©f
THYAAARS ALt FolA HAS AR p €0.059014 HFgkitel Fo5Ql Aol
T3}

) A+Z3

=2 oldn)o] FREES =A3 Ay Table 2-1313 vl ~8€ o2 W= Controld] 7

5 +
46.2%2° TEHFE 7= W, ARAREE SRS 47.9-43.5%% AR etdEel 2k
4

=
ashE AT Uebleh ot 43S WA FrIee] fEol s el 1uE il
G we Aolet A, ETI {4 FEIFL e e MSE SEES 432
A A, 7B T A FREFS A

Table 2-131. Moisture contents of Injuelmi affected by different molding time

Sample Moisture contents (%)
Control 46.24+0.33°
M 0 47.9+0.77°
M 5 45.4+0.17°
M 10 45.140.12°
M 15 44.2+0.12°
M 20 43.5+0.06°

(th =44 F4 54

A Qldu]o] ATS F5H43H Ay Table 2-1329F 2t} 7 E=(Hardness)ol A+ 7]& A4
1] Q1 Control®] 73-%- 20239] gt 7HH=Hl B@AIte] S7HE5 2788~1765% 74 =7t 7HA3}
v Ao Z UeRth JYAIE 15EeR 3I9S Al 7 dix jﬂr AR B 7%12‘3%, -
2Zk7d (Adhesiveness)®] 749 &S B3 GEA F2FAL Y gho] FoAQl AolE HolA ¥t
o hxa¥} wlolAzgolr Ax odn] EE Fo% el i}c’l% Holx| erskoh. e
(Springiness)®] 74 tixT ¥ mlo]AZgo]H Az AR BF {242l ZpolE HolA| &%
T}, &34 (Cohesiveness)®] 74-F- AP AIte] F71EF= %é}*é o] F& #E 7= FeE Y
Ebstth. 4314 (Chewiness)®] -5~ AEAIZo] S7hes Aol 152585302 LERREom
aFNAE gExzaT FAEE APAEE A= A MISE AZAIES 158 sSls Al 7
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Table 2-132. Texture characteristics of Injuelmi affected by different Molding time

Sample Hardness Adhesiveness Springiness Cohesiveness Chewiness

Control 2023.21+55.6° -0.11+0.87° 0.84+0.12° 0.63+0.04° 955.35+28.3
M 0 2488.55+149.7° -0.41+0.10° 0.86+0.02° 0.63+0.03" 1325.37+82.7°
M 5 2031.40+97.9° -0.24+0.83° 0.86+0.01° 0.67+0.01° 932.33+116.1°
M 10 1931.69+63.4° -0.64+0.31° 0.87+0.01° 0.72+0.15" 777.51£113.0°
M 15 1894.94+64.7° -0.80+£0.32° 0.91+0.02° 0.75+0.03" 790.70+45.5°
M 20 1765.14+83.1° -0.13+0.10° 0.87+0.01° 0.75+0.01° 753.09+47.0°

DEER T
7h A=
QA= AME (GHE100%, (FUTAE), £F, 4F, B2 A§SA

(th 54 HHe Az

A AN E Az 8] A QJIA(RE-C20SY, Samsung, Sunwon, Korea)E ©]-&3%+ ZF
A zgwyor AZX3ATE =, B7EE 100ge] A 10%, AT 1%, = 110g, FgA7HEe
Table 2-1333} #o] Al om Zbzte] A 27beel AY 9 AgS vige] H= A
8] AlgFete] AAHQIA &7]el i 1:1F 2 AolFAnt o 7lell & 110g H7Fste] R4 E
7F A2A HEF 537F AolFnth viso] g d AEae AAHJAAR dA-e & 51t
AEstal FaES 238 Axsit Axd ddr = Hom A § AA 1A A
7 5 A o] 548 HITe
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Table 2-133. Formulation of instant Injuelmi by different cooking time

Sample glutinous rice Sugar Salt Water C.ooking Moldirl.g
Time(sec) Time(min)

Control 100 10 2 70 1800 20

S 16 100 10 2 110 160 5

S 20 100 10 2 110 200 5

S 24 100 10 2 110 240 5

S 28 100 10 2 110 280 5

S 32 100 10 2 110 320 5

d Qv SRFF 54L& AOACHHOE 105°C FFAEYe lste] ZHaten.

=4 Qddno AT EAEe dduE 2x2x2em €A AV|E AE T Texture
Analyzer(TAXT plus, STable 2-Micro Systems Ltd., England)E ©]-8-3}©] TPA (Texture profile
analysis) "o 2 U3 e 7oz ZASI%Y. &, A4 4.0cm® Plungers AR5l
force and time mode®l 4] two bite= =73} 31, o]u] plunger®] straine 70%, test speed 1.0
mm/sec, pre-test speed 1.0 mm/sec, post-test speed 5.0 mm/secZ= 3o} oM, SHIHLS AL
(hardness), -2}/ (adhesiveness), TF= A (springiness), -~ % *J(cohesiveness), 7 7d(gumminess), 3

’d(chewiness)= T3}l T,

(b FAA 2

SAAY WE Fo4 TS SAS TRIWE o]§3le] ANOVA HAHEA 3}
THAAAE S At o044 AAES AlFeslar p 0.05914 FHEgzte] F4H 9 2olE
A

e
5
Q
oo
5
lo
A

) A+43

=) oldu]e] FRIES =A3 AT Table 2-1349F Zuh 2Ty A9 FERIEHS
46.2%% 7t om, AR AA e ZgAgte] F7MSGE FEstEo] fraste Ao® YER
Ch 160%~320%0 A 71E38l= B9 FESHS 48.1-423%=2 7FEA|IZEo] FUSRE RO
T o] AejA= Ao e e 22 FEIFFE 2 AS S 247 240% 5% 7}
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Table 2-134. Moisture contents of Injuelmi affected by different microwave oven cooking time

Sample Moisture contents (%)
Control 46.2+0.33¢
S 16 48.1£0.06"
S 20 47.1+0.24°
S 24 45.8+0.10°
S 28 44.10.20°
S 32 42.3+0.17°

=2 AWl A7 EAS vebd A3 Table 2-1357 72t} Hardness@ol Al 6297} 713

oAl 2ol 7k glATE. Adhesiveness™oll Al 154, 326, 2782 2 A<l

ZFo| 7F A AL, 531, 629, 425, controls=©] ATt Gumminess™ ol Al 6297 7 =9kal, U A=
T4l Aol 7} Gl Tl chewiness® Al A= 6297} 78 =%kal, 154, control, 326, 278, 425, 531
ol Stk

Table 2-135. Texture characteristics of instant rice cake with different instant rice cake

Sample Hardness Adhesiveness Springiness Cohesiveness Chewiness

Control 2023.21455.6° -0.11+0.87" 0.84+0.12° 0.63+0.04° 955.35+28.3°
S 16 1212.25+49.2° -0.07+0.34" 0.85+0.02" 0.68+0.02 717.77+10.6°
S 20 1559.63+67.4 -0.18+0.14" 0.85+0.01° 0.700.01° 834.4+51.3¢
S 24 2082.75+98.4° -0.06+0.80" 0.88+0.02° 0.74+0.01° 981.24+50.7°
S 28 2369.31+70.5° -0.12+0.14° 0.87+0.02° 0.76+0.02° 1234.65+20.1°
S 32 2663.73+61.1° -0.42+0.37" 0.86+0.01° 0.77+0.01° 1492.3+87.31°

vholZE SloluE o §dte] 2T A EAL FRe| FFL F zeAS Bl
24 Q1EvE wEe] B UEECRERIE SR o vhehg
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() A=z 3 Uy

oh Az

B A ALEH HATE= 200930 sk A W F 3152 g2 - (Daedoofood, Seoul,
Korea)oll A ¢ 3slo] AF&38lgia Adujo] H7le e EHT= s 4FYA Y 2~ (Samyang
Genex Corp., Seoul, Korea), =& & 2|31~ CJ(Cheiljedang Corp., Seoul Korea)ollA 43 =
S EZZ Y 50%°], olATESYIES g Y (Daesang, Seoul, Korea)ol| A ¢ 3 o] A

E8emY 40% o] AE T} Agatan.

oft

rU

(th =4 A4 Az
A AN E Az 8] A QJIA(RE-C20SY, Samsung, Sunwon, Korea)E ©]-&3%+ ZF
A Yo Axsioitt. =, duidds 3 7P £ HUbE Bd 9o vEdd
2 At A7FE ¥ 3 0, 3 %2 ko] Table 2-1367 o] XAt o Z47o AgTS
R AeS v ER A8s] AlFste] dA A &7 ¥ e ¥

3 2 AolF]deh o7l = 110g FH7bshe] whSAEIE = HES 133 405
=

T2 4 O AR AAR AAGE F R w st FuES £ A

r_{

¥ ddv= fow AR F AN BPAR F AT (0, 24, 48 hryZ|HE =
J ]

Table 2-136. Formulation of Injeulmi added with different variety of saccharide

Sample b Rice Flour Water Sugar Salt Saccharide
Control 100 100 10 1 0(0%)
FRC 3 100 100 10 1 3(3%)
IRC 3 100 100 10 1 3(3%)
TRC 3 100 100 10 1 3(3%)
FTRC 3 100 100 10 1 3(3%)
ITRC 3 100 100 10 1 3(3%)

1)Control, rice flour 100%; FRC, added with fructo-oligosaccharide 3%; IRC, added with Isomalto oligosaccharide 3%;
TRC, added with trehalose 3%; FTRC, added with fructo-oligosaccharide and trehalose 3%; ITRC, added with

isomalto-oligosaccharide and trehalose 3%
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(*H EAA

SAAE e FIA AT SAS TZIHS o] 8§35 ANOVA +4HEA 3} Duncan®| th
SHAAAHE AHgat] 94 HAS Al p €0.05004 Ha gkt o2l 2ol &
T3 T

() T4

h TS
A Qdv o] RS A3 Fig 2-219F 2ok 0dA FH7E S 455900, FRFH7)
91 FRC, IRC, TRC, FTRC, ITRC= Z}Z} 455, 45.6, 46.2, 46.3, 4582 TRC, FTRC7} %350
7Hd moker, 194 FH7ES 4458 7HF sk ow, FRC, IRC, TRC, FTIRC, ITRCE 747
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Fig. 2-21. Moisture contents of Injuelmi added with different variety of saccharide during 48hrs.
Abbreviations: Control, rice flour 100%; FRC, added with fructo-oligosaccharide 3%;
IRC, added with Isomalto oligosaccharide 3%; TRC, added with trehalose 3%; FIRC,
added with fructo-oligosaccharide and trehalose 3%; ITRC, added with

isomalto-oligosaccharide and trehalose 3%

A Adn o] FAZAS A3 Fig 2-229F 2ok 04A TS 26002 7MY =9ko
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Fig. 2-22. Weight reduction of Injeulmi added with different variety of saccharide during 48hrs.
Abbreviations: Control, rice flour 100%; FRC, added with fructo-oligosaccharide 3%
IRC, added with Isomalto oligosaccharide 3%; TRC, added with trehalose 3% FIRC,
added with fructo-oligosaccharide @ and trehalose 3% ITRC, added with

isomalto-oligosaccharide and trehalose 3%
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7} wrEol R 7] witolgta Hadtith Lee® 5o Aol E EdTRA 2, 5% H7E shd
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T ANA AR Bale] AudBAA Ef SR~ -OH groupo] HE BEAES Alold] 7]o]
E9°] amylose-amylopectin complex2] XS A3} amylose?} amylopectin U5} 2 33l A
=]
A

BAE $22%S Pas] gelety By,

Adhesivenessi= 09# FH7btol A& -1.02, FRC -1.06, IRC -1.05, TRC -1.08, FTRC -1.03,

ITRC -1.04%2 F2]A 2 z}to]Z Holx| ekgtow 144 FH7FES -0.95, FRC -0.95, IRC -0.94,

TRC -0.94, FTRC -0.96, ITRC -0.972 %<l x}o]5 Holx| et} 294 FH 71L& -0.49,

FRC -0.51, IRC -0.46, TRC -0.49, FTRC -0.50, ITRC -0.502.2 §-2]%3]l x}o]E Ho]x] gkkt},

ol Filmo w3 AHllA SAHE] witel FARA 2 WstE F4 & FoR AR
%

s, A7) 7o) wEbA = F2Age] AH fracste Aoz Hol it Fdtel| oA FaHA

W
)

Springinesst= 04 & -3 7Fatoll A= 0.82, FRC 0.84, IRC 0.84, TRC 0.81, FTRC 0.86, ITRC
0842 H= woM= FoHQl ApolE Holx ety 194 FH7kel A= 0.86, FRC 0.87,
IRC 0.87, TRC 0.87, FTRC 0.88, ITRC 0.86°.% R oA o %l xfo]5 HolA| &oko
], 244 FH7Eel A= 0.86, FRC 0.86, IRC 0.87, TRC 0.85, FTRC 0.89, ITRC 0.85% 2] %]
o] z}o]Z Holx o} AFAV|IPERE HE oA FoHe 2o]S Holx ekt
Cohesivenessi= 044 - 7ktell A= 0.71, FRC 0.67, IRC 0.68, TRC 0.65, FTRC 0.68, ITRC
0.67% txro]l 7 Eskon Edfdzs Hrhto] 7HE e ke BT 144 FHI
ol 0.67, FRC 0.66, IRC 0.65, TRCE 0.66, FTRC 0.66, ITRC 0.68% <2<l 2o]Z H.o]
A ekskom, 2dA FH bl 0.61, FRC 0.62, IRC 0.62, TRC 0.62, FTRC 0.65, ITRC 0.62
2 F949 AolE Holx ¢rol AFV|ER BE oA FoHQ AolE Holx kit

Gumminessi= 04| FH7}rol A= 17542 71 =%k, FRC 1555, IRC 1498, TRC 1363,
FTRC 1501, ITRC 1544= F-37kato] 7MY =& #h& Belom EIE~ Hrlato]l 7P o
2 e BHoY 194 FHE7RElA = 2050, FRC 1948, IRC 1950, TRC 1569, FTRC 1721,
ITRC 1848= 0¥A e} #2 A3FS How, 2d4 FHI7Mtol A= 2273, FRC 2002, IRC
2064, TRC 1729, FTRC 1969, ITRC 1895= A&7|PHE diZato] 7V 348t 7kt 4
&5 Heow, EYT@RA Hriate] /M W TUHES Ho w3tE JAE T Ao R YE
%ok ol Son”%e Aol TELHNT, o|ATELTNY, UEHEZHSZTS /e
7hE o] AL Andd fAS AEE Blon giAldor Selads HIbeHA ¥

2ol uja) e FHE mol ¥ ATl SALS
Chewinesst= 0L A FH7}ato] 13152 7P ko™, FRC 1121, IRC 1172, TRC 917, FTRC

1091, ITRC 1084% gumminess®} PIZH7FA 2 22 A4S BT 194 T3 7k 1508, FRC
1421, IRC 1295, TRC 1103, FTRC 1388, ITRC 13522 utEbth 294 37k 1941, FRC
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Fig. 2-23. Texture of Injuelmi added with different variety of saccharide during 48hrs.
Abbreviations: Control, rice flour 100%; FRC, added with fructo-oligosaccharide 3%
IRC, added with Isomalto oligosaccharide 3%; TRC, added with trehalose 3%; FITRC,
added with fructo-oligosaccharide and trehalose 3% ITRC, added with
isomalto-oligosaccharide and trehalose 3%
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SA1 AN o] #AsHA A Table 2-1377 At} 53 ALoA= 044 T3 ko] 5

FRC 5.6, IRC 5.6, TRC 6.6, FTRC 6.2, ITRC 580 % Ef &2 A3 EYTar I2E g

Gl M =& AFE Wol FHIFEI 4TS BT 194 T3V 3.8, FRC 4

IRC 4.6, TRC 6.6, FTRC 6.2, ITRC 5822 04} 7S ZHEFS T

322 7b4 skgtom FRC 3.8, IRC 4.2, TRC 6.0, FTRC 5.6, ITRC 5.6°

22347t 7PF A3 Ao w YeEhgth Nam'Y%59 dToAe 71EA S8uds o, 2, 4,
]

6%A7be SR 5@ AuolN VRN SPNRS Whd Fuo

2 4 4, FTRC 4.6, ITRC 4.6°.%
A7 e o AR REd S WAZ“’ ol & HolA] Fgtom, EydE s H
7htel Mt FEAEE VM AoZ YT 194 7S 58, FRC 54, IRC 54,

C 4.8, ITRC 48% 0449} 2 Ae Wl 2UA FH7MES 642 7ME =
2> A5 Hekom, FRC 5.6, IRC 5.8, TRC 4.8, FTRC 5.2, ITRC 522 E#Id=Z A 7} o]

58 SAAATE AoR ehd

& AN

Table 2-137. Sensory evaluation of Injuelmi added with different variety saccharide during 48 hrs

Storage period (hr)

Sensory
. Samplel)
evaluation 0 24 48
Control 5.4+0.56b 3.84+0.45d 3.24+0.45d
FRC 5.6+0.56b 4.6+0.56¢ 3.840.84c
IRC 5.6+0.56b 4.6+0.56¢ 4.2+0.84c
Moisture
TRC 6.6+0.56a 6.6+0.56a 6.0+0.84a
FTRC 6.2+0.45a 6.2+0.45a 5.6+0.56b
ITRC 5.8+£0.45b 5.8+0.45b 5.6+0.56b
Control 4.4+0.56a 5.8+0.45a 6.4+0.55a
FRC 4.2+0.45a 5.4+0.56ab 5.6+0.55b
IRC 4.2+0.45a 5.4+0.56ab 5.8+0.45b
Hardness
TRC 3.4+0.56b 3.8+0.45c¢ 4.8+0.45¢
FTRC 4.6+0.56a 4.8+0.45b 5.2+0.45bc
ITRC 4.6+0.56a 4.8+0.45b 5.2+0.45bc

1)Control, rice flour 100%; FRC, added with fructo-oligosaccharide 3%; IRC, added with Isomalto oligosaccharide 3%;
TRC, added with trehalose 3%; FTRC, added with fructo-oligosaccharide and trehalose 3%; ITRC, added with
isomalto-oligosaccharide and trehalose 3%

"4 Means with the same letter within column are not significantly different from each other (p<0.05)
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Table 2-138. Formulation of Injuelmi added with different concentration of soybean peal

Samplel) Rice Flour Water Sugar Salt Soybean peal
Control 100 100 10 1 0(0%)
SRC 1 100 100 10 1 1(1%)
SRC 2 100 100 10 1 2(2%)
SRC 3 100 100 10 1 3(3%)
SRC 5 100 100 10 1 5(5%)

1)Control, no soybean peal; SRC1, added with soybean peal 1%; SRC2, added with soybean peal 2%; SRC3, added with
soybean peal 3%; SRCS5, added with soybean peal 5%

(th &3

Azxd =

2 o

1

A o] FEFHFS AOAC WH(He= JIdnE 27 do] 3g FAE 4
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M o
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force and time mode®l 4] two bite= =73} 31, o]u] plunger®] straine 70%, test speed 1.0
mm/sec, pre-test speed 1.0 mm/sec, post-test speed 5.0 mm/secZ 3o} oM, SHIHLS AL
(hardness), -2}/ (adhesiveness), %F= A (springiness), -5~ % 7J(cohesiveness), 7 7d(gumminess), T

“d(chewiness)= -3}l T,

2 AdAsiglon Alss 2x2x2em®] AT AVIE AE § A EYelEd 138 HAlel &
of Algatlon, ol B Ams deriel os 3x4d] AR AAsiglon zhzhe] e
Hodos Fwsl AWd F 3 /e AEE Ha i = 22 Qioks 3§ v A
2E Brlst=EsE sigitt. Be A F49] 7= OMHMAA : s dold, 54 BE, 94
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Fig. 2-24. Moisture contents of Injuelmi added with different concentration of soybean peal during
48hrs. Abbreviations: Control, no soybean peal; SRC1, soybean peal 1%; SRC2, soybean
peal 2%; SRC3, soybean peal 3%; SRCS5, soybean peal 5%.
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Fth Lee?59] AFoAE ZAXHY =] theksk 2ol

7 Aol dfrE ¥A ¥ dEz2TY —?— 1542 7b¢ &4E°] 7Y WHH pectin?} chitosan

747} 116, 1455 £280] A Fad Zloz et Holdqe] A7kE gl wrlEA ol

#ast o, Han''s o] AraAe tialvh Aol fis fnzid o, 1, 3, 5%d7kske]

2 =243 A3} An) Aol M f Wrbdel B WASRE Rt FhdE 4L e
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Fig. 2-25. Weight reduction of Injuelmi added with different concentration of soybean peal during
48hrs. Abbreviations: Control, no soybean peal; SRC1, soybean peal 1%; SRC2, soybean
peal 2%; SRC3, soybean peal 3%; SRCS5, soybean peal 5%.

(th A=
N7 S H7Ee 54 Qldn| o] M Al Table 2-1399F £t} Lt s 5y 7o)
S/t mEk fol Al ApolE HolX gFrow, AF7|te] wEtAE {o] Al ApolE H.o]
Al SkaL, agkoll A= Wiy H7bge] SHgHel whet {9 AQl AbolE HolA] ggtow, A%
717k W {Fo] ARl AfolE HolA] Skt Telu bkl A= i MUt e
= gto]l TUksldlen, ol Ax T A 24A%F, 484 ZFIM T B2 S HTh olE U
Fa o] o] @2 w=@dAE Hal Q7] wZe] L, adle & AolE HolA LA AN
UEhE batdle &S & Aolgt AZ4dd. o]+ Kim'V%59 Aol Aol gFE o,
5, 10, 20, 30% F7Fst= Al, bak> WHF =9 HlE&3 vl o= 7.61, 9.84, 11.40, 13.66,
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Table 2-139. Color values of Injuelmi added with different concentration of soybean peal during

48hrs
Storage period (hr)
Hunter value Samplel)
1 24 48
Control 84.5+0.5" 83.9+0.5" 84.8+0.2°
SRCI 84.4+0.3" 83.3+1.0° 84.9+0.3"
L SRC2 84.8+0.3" 84.2+0.5" 84.7+0.6"
SRC3 84.9+0.3" 83.4+1.0° 84.8+0.2°
SRC5 84.4+0.4° 83.6+1.5" 84.0+0.7"
Control -1.4+0.2° -1.4£0.1° -1.4+0.0"
SRCI -1.4+0.1° -1.5+0.1° -1.4+0.0"
a SRC2 -1.3+0.1° -1.4+0.1° -1.440.1°
SRC3 -1.4+0.1° -1.4+0.2" -1.4+0.0"
SRC5 -1.340.1° -1.4+0.1° -1.440.3
Control 11.320.1° 12.0+0.2° 13.220.1°
SRCI1 13.2+0.2° 13.440.2° 13.7+0.0°
b SRC2 14.120.1° 14.7+0.1° 14.240.1°
SRC3 15.9+0.3 15.9+0.2° 15.7+0.1°
SRC5 17.0+0.1° 16.9+0.2° 17.120.2°

1)Control, no soybean peal; SRC1, added with soybean peal 1%; SRC2, added with soybean peal 2%; SRC3, added with
soybean peal 3%; SRCS5, added with soybean peal 5%

*¢ Means with the same letter within column are not significantly different from each other (p<0.05)
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H7F Al 2412, 2413, 1884, 236302 A =7} 7HAST7} 5%0A F7kekE Aoz yErgTh A
244kl tHETe] 35602 M mkew, Ty 1, 2, 3, 5% F7F Al 2634, 2652,
2129, 244102 A% 0AZH} 22 BEFS BT A 48AItel = tixo] 3764= F 45t
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U7F 5%0lM e S7kske BES Kol dAR g5y b MAdr| e =35 AAATI=T
a9 Ao Ueth Han'"5 9 AFdlAE UFE 0, 1, 5, 10% H7Hgh SHA o+

»
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o] oko] ZF7tetEE AT} 263, 236, 133, 78E 7AdtE Ao R YEhyg B AgAdyel dXE
= 4ZS B Lee'"5o dAolME W @71011 R, i, E3HE, R

S 40g¥ Y FE Hleh #ES Ay ALolA gz 6.840] HldE] &

B 48E 7P e @hs B vt G99, 5 T B5 560, 5.78,
5847 2T HT $e FHS BT o= Noh(3l)%ol| Aol E Aol lysolecithine 77}
FoEm A w35 WA thE AR A s eH, FF7HE WO lecithin®]
of EA3l= amylose®t UH-2] amylopectind} 2335l S3tH dEEo] FAaAF 93] =3t
He g o= Ak waElshy] R o AlRH T Bashgl kY,

-2 (adhesiveness)2] -5 A 0A|ZFI A= WOl 064, T 1, 2, 3, 5% FH7F A
0.64, 0.70, 0.71, 0.72°.2 UTIE H7852 Z71elgon, A 24A 7oA E )l zTo]
0.66, 53 1, 2, 3, 5% H7F Al 0.65, 0.74, 0.75, 0.732 0A|Zt7} BIALEA S Al 22l 2}
o]Z HolX ekttt A 48A7tl M= RIS 0442 7P ko Ty 1, 2, 3, 5% 3
7} Al 0.53, 052, 0.55, 0.52% 3% FH7F Aol 7P & FEAS BoFloen, AR oy
A7tgo] SRS Aol Frtete Ao® YEH

eF2] ] (springiness)e] 745 A% 0A|ZFI A= tizto] 0.84, W3 1% H7F= 0.83, U+
2% H7F= 083, tHFY 3% FH7k= 0.83, 73] 5% H7b= 0828 F A< ztolE HolA| &
Atk A 24X 7l M= RO 0872 ¥ S Hou tFy 1, 2, 3, 5% HE7be 7t

} 0.85, 0.84, 0.85, 0.85% Fo] A1 zfo]E& HolA| Ut A7 48X 3 ol A= thxato] 0.83,
EH vl 1, 2, 3, 5% A7FES 7247 0.85, 0.82, 0.82, 0.822 2% ¢l z}o]S Ho|x| gk},

5% 7d(cohesiveness)2] -5 A oA = 06902 7 =2 3kS How diFy H7}
11, 2, 3, 5% 0.65, 0.63, 0.62, 0.672 HETHTE= FAstF o Fo4e 2fo]E Holx]
gt A 24Xl A= tRaro]l 0.68, thFH IOl 1, 2, 3, 5%°] AF- 27 0.65,
0.63, 0.63, 0.64= TZro] 7Y =& ghs Helom Hrteke] /184S Aste 4FS 1
Atk A 48A 7l = RS 059, W] H7FF 1, 2, 3, 5% FH7kEe 24 0.62, 0.61,
0.60, 0.61% 22|l 2ol & HolA| gkt

A4 (gumminess)®] 7% A7 0A TPl A= o] 20770 % TP EokoH, W] HIb
o] F7FEFF 1649, 1641, 1304, 13522 Stolx|= AES Bt ol A% 24A AL
A BYe txato] 238502 M Egon, iy HrbEel 1, 2, 3, 5%2 H7hE
T 1736, 1720, 1426, 14022 7H4dhs S Bk A 48470l A = tETol 2574, 1%
A7 o] 1845, 2% FH7Fato] 1851, 3% FH7Fao] 1550, 5% FH 7ol 1548% thxvto] 7Hd =
& @& M ol Cho”Ee Aol WelduE o, 5, 10, 15, 20, 25% F7FEE MA 7] 9
Z27t 54 % gumminessoll A AlZ A% control¥} B]ul A] Hrolgm] FHT7pwFo] mopf]o] uwlhe}
ol = AEgS How o]x Wolddn| o] HIbgko] Frhghe] wEh A om wAdr]e] 4
Fra el wmobAY] WEew A I Aol AR 23S Bl
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7
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| S7F5 1340, 1334, 994, 1320= StolA| b7} 5%l F7tels 432 Btk A% 24
APl = tiZare] 20582 FASHA Frtetl e UmA e S48 SUtehe AT
H=d uFy HrrEol 1, 2, 3, 5% o u] ZHzZ} 1385, 1331, 1244, 13442 0d A9} 22 7
&S w1t A A= dizte] 2241082 B Eokow, WiFy bl uhe)
1541, 1516, 1338, 149002 FFashgitt. o] o= 2o uvhs tiFas 17 w5 A%
7108 QA Ael7h Fek Aoz vehgth Ry 50 Aol UV A 23S
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Fig. 2-26. Texture of Injuelmi added with different concentration of soybean peal during 48hrs.
Abbreviations: Control, no soybean peal; SRCI1, soybean peal 1% SRC2, soybean peal
2%; SRC3, soybean peal 3%; SRCS, soybean peal 5%
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AREAQl 7] Z S (overal)®] B¢ A 0AIFAA = 2%7F 752 7 =& A
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AN E 5%7F 447 A7 0A T} v A = ke A4S whgko | 3%7 6.8, 2%7F 6.5%
A4 wol 2, 3%7F AAsk Aoz Ay dnt. A 48A 7 o A= dlxate] 322
A4S e ubd 2% 522 7P 52 AFE DU 1%E 4.6, 3%E 4.2, 5%E
751
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Flaver Qver all AT \\‘ Flavor
——Cantral ohr T;// Wy —*—Control 24hr
; R p
f 3 |
SRE 1 o || ™ R SRC L 24h
—*5RC 2 ohr | | 1T I —*SRC 2 4hr
1
—#—SRC 3 Ohr ‘l & L[ —#SRC 3 2dh

—#-SRC 5 Ohr

~
S Taste Hardness ~ i 7 Taste
S

N

—*ERC 5 hr

Moisture Moisture

Overall Flavor
—— Control 48hr
SRC1 48hr
—4—SRC2 4Bhr

—%—SRC3 48hr

—#—SRC5 48hr
Hardness * Taste

Maisture

Fig. 2-27. QDA profile of Injuelmi added with different concentration soybean peal during 48hrs.
Abbreviations: Control, no soybean peal; SRC1, soybean peal 1%; SRC2, soybean peal
2%; SRC3, soybean peal 3%; SRCS, soybean peal 5%
Top, Injuelmi after storage lhr; Midium, Injuelmi after storage 24hr; Botton, Injuelmi
after storage 48hr.
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Table 2-140. Formulation of Baekseolgi added with different containers
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7ol the 4715 gt 209 S gaen Adaglen] Agd AR 47E A 9
e s AFES dem dAsdon, of W BE Al Wil fdw A A=
Qs on 7ol Guel go2 23 AYH F e AnE Wrldus vk AEE
b o AEWAM Mg 48, 59 : WE 0d P BHow sgon 8719 ma,
27), A4, AMA HEEE BASES e

@

Azxd 54 Wd7e] SR ACAC WH((HeE Hs 2/ Hef 3 g #AS A F
Dry Oven (ON-O2G, Jeio Tech Co., Ltd., Korea)S ©]-&3F 105°C A7tz o 33 Wk
=7gste] Fdk=s et
@ FAAE

AT RE B Ane swgom g gagleld, 2 B4 Al dd SARAL
SAS(Statistical Analytical System version 9.0, USA) A Z 2135 o] &3l HAHEAS Sl
Duncan's multiple range test® A| 57+ ol x5 53813t
2) A7 23
oh FEET

S71H FRIFS SAHS AFE Table 2-1419 2l A2 #EE &7 Y 9 A
71wk SR AfolE HolA| Ftom, AR 4570014 454%°] FEITHFS B

Table 2-141. Moisture contents of Baekseolgi by different containers

Container sample

Moisture contents (%)

AAY

45.7+£0.27°
45.5+0.75°
45.8+0.26"
45.7+0.44°
45.4+0.50"

45.4+0.45"

1

s

NEES 24 A3t
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T Bofol 7MY Azl wokoer e, b e woldith A7) dukes el
M =2 AREE B A= A, s Ade] 7HE 2 A E skt At
A 7Erd e AAYe] 78% 7MY & ASEE Wkt

Table 2-142. Sensory evaluation of Baekseolgi by different containers during storage at room

temperature

Container sample

Sensory evaluation

279 S5 3k ey PE RESL
% 9F(Shape) 8.2+0.45"  7.4+0.89"  58+0.84"°  4.6+0.55° = 4.0+0.71°  4.2+0.84%
=17](Size) 8.2+0.45"  7.4+0.89"  52+0.84"°  4.8+0.84™  4.0+0.71°  3.8+0.84%
A A (Matter) 8.0+0.71°  7.8+0.84"  52+034°  52+0.84° = 3.8+0.84°  4.2+0.94°
AulAoel 7T & ] : c <
e 715 7.8+0.84"  7.2+0.84"  52+044°  4.8+0.84 3.4+0.89"  4.0+0.71%
(Overall)
(3) 4=
Aol Aol o= 719 AdS WA A9 i Folo 8715 ARgstdlen, W
21359 7% polypropylene | A ¢ 8715 AREstqlth &7]9] B B H e zpo]E Fotr 7]
ot FEFHFS ST A R Aol gllen, AEw B A3 43 AAY
AFol 7H =& HE=s W =, 3 T AAFE AL Al 7HE 2 S E adete] &
ol Aol HPRUFY &7E AFEE Aotk

O A&

= A ApESE WAVEREE dibd R A Ay SR 9.9%, YAA7] 156 m, HE
ST 19.1%S] 524 {WA7FEE HEH =2 Pan-Pacific Co., Ltd, Ansan, Korea)>. 2 H-H &3
Hkol AL&31lom EYEdZ e 4FYA Y 2~ (Samyang Genex Corp., Seoul, Korea)oll 4] -1l &l<f
A}

SohtaL, A% B &2 (F) ClolA skl ARgsivh FARR AMEE g, AdE, @
= A

T, B Ju T4 (Daedoofood, Seoul, Korea)oll A +rste] AF-E-8}2lt.
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Fig. 2-28. Instant Injeolmi prepared with various grain.

=2 ol-n|o] FRTIEFS =HE A= Table 2-1449F ¢} FEFE gEsto H7tsk =
A Rl nl e FEIES YX &2 73 FTFE Y FEIHe Aole fle AeE yE
Wk

Table 2-144. Moisture contents of Injeolmi by different grains

Grain sample Moisture contents (96)

Control 44.4+0.64"
e 44.8+0.13"
EF 44.9+0.19°
4 44.8+0.61°
mix 44.5+0.33"
2= 45.0+0.19°
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Table 2-145. Sensory evaluation of Injeolmi by different grain during storage at room temperature
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AT 19.0%2) H4 PATLEE B)E FEAHPan-Pacific Co., L, Ansan, Korea)©2 FE] 3
ol ALgEl g ov, EdgR st 4

© YA 2~ (Samyang Genex Corp., Seoul, Korea)oll A —-ulls}¢

AT, BT D 27 (F) QA Tuiste] AgSAT BEUEWEHE Ttk

o]

A7VEE AREStel MY Az Al AAERIAIE o] &3 WHoR A|x3
A 1A AR AT A AR QA 7]l A7FE 100 goll A
10%, &% 1%E Y HolW It s 2% 7k & dou £33 Table 2-1463 2] 0, 1
T O =5 HUtete] WA EHE v & AR RJIAE ARESt
= of 2

o7 "E3zle] 25T QFFH| 9]

-

Table 2-146. Formulation of Baekseolgi added with different contents of pumpkin

(unit: g)
. Baking .
Samples Rice flour Water Sugar Salt powder pumpkin
PKO 100 100 10 1 2 0
PK1 99 100 10 1 2 1
PK3 97 100 10 1 2 3
PK5 95 100 10 1 2 5
@ T F
Azg SA A7) FEES AOAC WHo=E W& ZA Hol 3 ¢ FAE M ¥ Dry
Oven (ON-02G, Jeio Tech Co., Ltd., Korea)2 ©]-&3F 105°C J7tdxz oz 3uty =S435}
o Btats ey,
@ A% =7
=S4 WA 7] A== AAFA(CR-10, Minolta Co., Japan)E ©]-83}o] L*gk(Lightness), a*%#k(+:
Redness, -: Greeness), b*%k(+: Yellowness, -: Blueness)S =743} a1, %<2 (White standard

plate) L*, a*, b* #t> ZF2b L*gk 91.8, a*gk 1.2, b*gk -4.3 o]t
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multiple range test® A|&7Fe] Fo|xE A3l

(h A 23

PK3 PKS5
Fig. 2-29. Instant Baekseolgi prepared with various Mugwort concentration.
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Bolek Avl= Table 2-1479F 2tk ¥ &S dix
5

o] A S 7o ZuF Hbo] 1, 3, 5%% HIIEFE 454, 455,
45.4%°] FEFHFS Ho] dExahtes 2 FREIES 7HAT E2e 7k e i

Table 2-147. Moisture contents of Baekseolgi by different concentration of pumpkin

Sample Moisture contents (%)
PKO 44.7+0.89®
PK1 45.4+0.40"
PK3 45.5+0.14"
PKS 45.4+0.39"

a-ab

Means with the same letter within column are not significantly different from each other (»p<0.05).

dant ZEE AU MAdv)e) s SA A= Table 2-148% Lk Lgkol M= dis

BF HUbFe] VSR 76.87, 7447, 722002 FAShE
3 : THEFE 057904 51308 FUMEkE S Holo
o, bate ©EE BuS YA &S txwe] A% 149308 JPd e 3hg vehdlon, By
9l 25.50, 38.27, 46.00°.2 T7Fsh= AEdE HIATE ol dadr Edo

=L 5] WE Gl FABES bgte] FASAL,

_

Table 2-148 Color values of Baekseolgi added with different concentration of pumpkin

Sample L a b
PKO 81.13+0.67° -0.57+0.32° 14.93+0.32°
PK1 76.87+0.81° 0.30+0.17° 25.50+0.70°
PK3 74.47+0.98" 2.20+0.17° 38.27+0.15°
PK5 72.70+0.62° 5.13+0.49° 46.00+0.85"

“!Means with the same letter within column are not significantly different from each other (p<0.05).

|

“
dGanr FHE HURE 54 WA v A AIbs Table 2-1499F Tk Aol A
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F5 HlH g=2H(Pan-Pacific Co., Ltd, Ansan, Korea)>. 2 F-E ¥ 5
Hkol AL&351lom EYEdZ e 4FYA Y 2~ (Samyang Genex Corp., Seoul, Korea)oll 4] -1l &lof
)

ARRE AL, AE 9 AT (F) CJolA Fujate] AFEsgiT 2 BukEAh e hRubabel A

=
-
A7l & A7NFE ARESte] WA AR Al AAYJAAE o] &3k WHoZ AxI &
Hl LS TE, AR Q1% ARE WA 7] AFZHHe ARl £7]d B7FE 100 goll A
10%, 2d %S Y3 Ho|A3-tE 2% H7Heh & 2 B3-S Table 2-577 #9] 0, 1, 3, 5%
S|
il

F g B Wldel wEdHE wE & ﬁx}aﬂcﬂxlfg— Ahgatel x
LS =2
H

Table 2-150 Formulation of Baekseolgi added with different contents of Mugwort

(unit: g)
. Baking
Samples Rice flour Water Sugar Salt powder Mugwort

MO 100 100 10 1 2 0

M1 99 100 10 1 2 1

M3 97 100 10 1 2 3

M5 95 100 10 1 2 5
® R
AzH A4 WA 7

g2 ACAC WD | & 4ol 3 ¢ #AE A F Dry
Oven (ON-O2G, Jeio Tech Co., Ltd., Korea)S ©] =
o Higks YERASIT

o] 8¢ 105°C vtz o 3k

)
A Wl Ag 7o) A= MAFA(CR-10, Minolta Co., Japan)E ©]-83}o] L*Zk(Lightness), a*%k(+:
Redness, -: Greeness), b*%k(+: Yellowness, -: Blueness)S =743} a1, %= (White standard

plate) L*, a*, b* #t> ZF2F L*gk 91.8, a*gk 1.2, b*gk -4.3 o]t

A71e] Bed FHE AtolE dotry] ffste] AEAl 97 AAAME AR
(multiple comparision test)©. = 7}k th ZH7be] Alg H7IH[ &S 2] sl
]

o] e el 209 S dedAtad o dAsglon A A
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=
2 #% e thoal wEA] B2 9ors #F T oo AleE HrewE st B
w49 7lake of HAEWAA 7P A, 53 1E 93 7P F)eR siglon] A
(color), @7I(flavor), H(taste), %5 A E(moisture), THHE A (hardness), WAl 75
(overal ) FA| == 3T}
® FAA
nE BA A= 3mEow syw gHygloln], 7z BA ZAild i EAEALS
SAS(Statistical Analytical System version 9.0, USA) SAXZ 213 S o] &3le] BAHEAS Sl

Duncan's multiple range test® A] &3+ {225 75313t

(h A7

M3 M5

Fig. 2-30. Instant Baekseolgi prepared with various Mugwort concentration.

& =He AU 54 wAdY e 2 d® A= Table 2-1519F A & ZEo] FFol &
T

VR 447, 457, 46,0, 46.1%%2 SVt A BHAANE FoHQl ApolE HolA St



Table 2-151. Moisture contents of Baekseolgi by different concentration of Mugwort

Sample Moisture contents (%)
MO 44.7+0.89°
Ml 45.7+0.28"
M3 46.0£0.65"
MS5 46.1£0.26"

"*Means with the same letter within column are not significantly different from each other (p<0.05).

@ A=
2 BUS HURek SA4 MAdv)e] s SA3 Ad= Table 2-1529F 2o} Latoll A= 0%7}F

81 3, 5%Z S7Fd5 56.03, 40.63, 33.430.2
Aadte S BAT agkS 0, 1, 3, 5% A= -0.57, -1.77, -1.53, -1.332.2 0%7} 7HE =2
e BHalow 1, 3, 5%oAM = dasttrt Srteke Ade Bl bake] A Aol St
s st AdS B

Table 2-152. Color values of Baekseolgi added with different concentration of Mugwort

Sample L a b
MO 81.130.67" -0.57+0.32° 14.93+0.32°
M1 56.03+0.61° -1.77+0.35 13.300.26"
M3 40.63+0.93° -1.53+0.06° 12.630.15°
M5 33.43+0.91° -1.33+0.31° 9.33+0.17°

“!Means with the same letter within column are not significantly different from each other (p<0.05).

@ HsHA

& wEe 7R 54 Av]e] s A AP Table 2-153¥ Atk AolA = 0%7F 7HE
EE 7|ERE Wokon AUl S Es Golxw AdE Eolth FelMe swrh 7HE
S V5 EE Bon 5%E AT REwe FolAl AolE HolA &ttt Yl E 3%
AR BE NEEE Blon, 22 A 3%t M Be JEEs wlon wu
g Aol ME 3%7F w2 V|EEE BYln ANbARl V| E e 3%t 7MY e VSRS
Bolow sne 7 WE VSRS HOAwH olw He] 549 &ute] A3 wWiom A7
A o= Leesd] A7ellr & Es 37bste] Aolas wadls W & 29 3% 3H7F A
MEe7h & AoR vey & Aok fARE A& 1l
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Table 2-153. Sensory evaluation of Baekseolgi by different Mugwort during storage at room

temperature
Sample”
Sensory  evaluation amp=
MO M1 M3 M5

Color 7.17£0.75 6.8340.98" 6.5040.55° 3.5040.84"
Flavor 6.3340.52° 6.33+0.82" 6.67+0.82° 5.33+0.82°
Taste 6.00:0.63" 6.67+0.82° 7.17+0.75 3.33+0.82¢
Moisture 6.17+0.98° 6.17+0.75" 6.83+0.75° 6.67+0.52°
Hardness 6.33+£0.82° 6.83+0.41° 7.5040.15 6.5040.55"
Overall 6.33+0.52° 5.83+0.98° 7.1740.98% 4.50+0.55°

“IMeans with the same letter within column are not significantly different from each other (p<0.05).

(th 2

% BUe WM S4 WAl SRFY Au & P IRSH FRYFel Sreh
A%E mYom, AroE Lake Fashs AT BYW, agte Aadl Sk 4%
[e)

Aol AR JATREE AR A A SRR 10.5%, A7) 128 m, K
EAE 145%8 524 FEATMFelH, FAE #, AET, &FF, 2w EF dTAFE
(Daedoofood, Seoul, Korea)ollA] Fulsle] Algslon, Eadzas AFSA Y 2~ (Samyang
Genex Corp., Seoul, Korea)oll A Fuljsto] AL&315la, A9 2 A5 (F7) CIAA] Fuste] A}
ottt ¢ FHE(FhHS TR U el A st ARESESIT

A

@ A gqdm A=
=4 dduE AAYAAES  AlgEgon, Azwye Az elA £7](HLE9600,
LOCK&LOCK Co. Ltd, Yongin, Korea)oll 27} 100 goll A% 10%, 25 1%E
Z Aol the Table 2-619] W] M= dov #2450, 1, 3, 5% H7tetal & Yol
e 2 BHE 5 4 Zg QX (RE-C20SY, Samsung, Suwon, Korea)oll Z#]&}o] #) %3}
TS WA flste] flog dEste] 25T QIHlol e 147

A ey

-
°

g3
N

giek.
o
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Table 2-154. Formulation of Injeolmi added with different contents of Pumpkin

(unit: g)
. Baking .
Samples Rice flour Water Sugar Salt powder Pumpkin
0 100 100 10 1 2 0
1 99 100 10 1 2 1
3 97 100 10 1 2 3
5 95 100 10 1 2 5

H SA ddne] FRIFS AOAC WHoE HE A Hol 3 g FAE M ¥ Dry
Oven (ON-O2G, Jeio Tech Co., Ltd., Korea)S ©]-&3+ 105°C A7tz oz 3utE =

of Buahs etk

@ M= A
AzE SA Addnje] M= AMA}FA(CR-10, Minolta Co., Japan)E ©]-83}o] L*3k(Lightness),
a*#k(+: Redness, -: Greeness), b*%k(+: Yellowness, -: Blueness)= 7431513, 323 (White

standard plate) L*, a*, b* 3k Z}Z} L*3k 91.8, a*%t 1.2, b*3k -4.3 o]t}

AxR 24 dAne] Bi5d EQe] Ao tolur] ek AEA 98 AANL AL

St oAl 2 ] (multiple comparision test) o2 F 7}t Zh7Fo] Alg HI7M| &S EEl sl
Az ZHAT ] B qerag 209e BEdsados Agsgon Ade A
|8 9 wE A AR A3 F FARE dAAsElew AlEs 2 x 2 x 2 em®] €A% A
N2 AE F A4 FdRu 198 A0 Pob ATen), ojd BE ARy Uil
ez A sAz AgEged Zatel BEe wegol FRE AWT £ @ A9 Aw
g w5 We ned Mo B2 U 27 9 08 ARE 24ES sgn. wsd
£a0 ERE 07 ARWA - AT AL, U WE 98 AT B3O oM A
(color), 3F7I(flavor), S(taste), =3+ A F(moisture), TeksF A F(hardness), HHAQ1 7]E %

(overal ) FA| == 3T}

® FAA
Wb WE B Ane wEoR Sgm Fagelr, 7t B Azl
SAS(Statistical Analytical System version 9.0, USA) SA|ZZ13S o] &35}

Duncan's multiple range test® A| 57+ ol x5 53813t
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Fig. 2-31. Instant Injeolmi prepared with various

pumpkin concentration.
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o frol M9l AolE molx] BT Yoon ATNAE i
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Qox HFA HEE

l_4

o Jeongl ATAANE FASE AEgS HYEH w5 dov 2
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D
| we w% vave Aol4h

Table 2-155. Moisture contents of Injeolmi added with different contents of Pumpkin

Sample Moisture contents (%)
PKO 43.440.74°
PK1 45.6+0.68"
PK3 45.1£0.92°
PKS 45.4+0.38"

“®Means with the same letter within column are not significantly different from each other (p<0.05).

TH RS UM 54 ddne MxE SR Ads Table 2-1569F 2T Lakell A=

=
=@o] MUl SUMEE sk A4S Hlow agldlMe Sbehe A% EAAl b
ol M= FAS ke s Biladl olw vyt 2ol k@A Hal glv] Wil
2 A7t

Table 2-156. Color values of Injeolmi added with different contents of Pumpkin

Sample L a b
PKO 67.7+0.90" -2.63+0.15° 7.53+0.35"
PK1 61.8+0.85" -1.77+0.21° 26.63+0.76°
PK3 59.9+0.59° 0.83+0.15° 35.60+0.56"
PK5 54.0+0.21° 4.80+0.26" 39.00+0.30°

“!Means with the same letter within column are not significantly different from each other (p<0.05).

@ ASHA
Gour RS ksl 4 dn| o] IFHAL A= Table 2-1573 2t Mo A= 3, 5%7}
7 e VIEEE AT FdAE 5%t TP =8 VEEE ko 3%, 1%, 0%l

o}, Wl A= 5%7F 7.67% A L JERES Wt 23 AR A= whaul 0% H7lbato

5 & |
6.830131 o H7Fol 1, 3, 5% S7FEFS 6.50, 7.00, 75002 5%7F VM w2 V|REE W
Stk wheek Amel A= A7kl 0, 1, 3, %= S7FEFE 7.00004 8172 SUbehE AES
Btk ARk Ql g oA dat 5% 7ol 8.008. 2 7}>¢ ¥o VEEE Wt
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Table 2-157. Sensory evaluation of Injeolmi added with different contents of Pumpkin during

storage at room temperature

Sensory  evaluation Samplel)
PKO PK1 PK3 PK5
Color 6.83+0.41° 6.50+0.55™ 7.50+0.84° 8.17+0.75°
Flavor 5.83£0.41° 6.58+0.15% 6.67+0.82° 7.50+0.85%
Taste 5.83+0.75° 6.67+0.52" 6.83+0.75" 7.67+£0.52%
Moisture 6.83+0.41° 6.50+0.65™ 7.00+0.63" 7.50+£0.55%
Hardness 7.00£0.63° 7.00£0.63° 7.33+0.82° 8.17£0.75°
Overall 6.330.52° 6.50+0.55™ 7.3340.52° 8.00+0.89"

““Means with the same letter within column are not significantly different from each other (p<0.05).

1, 3,
U A7bEel e FolH]l Aels H l A] %%ﬁ‘r WA A 5% ol BE FEIA =
J

Aol AR VM AWAE 24 A SRR 10.5%, WAA7] 128 m, A

EAE 145%% F24 FETEFoIH, AR 2, AT, 45, BYSE BT dTAE

(Daedoofood, Seoul, Korea)ollx —Fullste] Al&sllom, Efadz s 4FeFA| Y 2~ (Samyang

Genex Corp., Seoul, Korea)oll 4| Tujsto] AFEslalar, A® 2 A5 (F7) ClolAl Fajste] A}
ottt & EH(FHS THFUEel A ek AREstSit

@ =4 1A A=z
A v AAHJAAE AREelglen, Az [dAxE Q1A §-7](HLEY600, LOCK&LOCK

Co. Ltd, Yongin, Korea)oll F27}F 100 goll A% 10%, &5 1%E 2a 183 & 4oF o

Table 2-158°] ®iH] M2 & 50, 1, 3, 5% F7IstL 25 ol vsdu= wE & Aty
1 Z|(RE-C20SY, Samsung, Suwon, Korea)oll Z2|sle] A|x3q) ¥

at7] flate] fjom dEate] 25T AFHlelE el 1ARF Wl F Ayl Ab

a9

- 400 -



Table 2-158. Formulation of Injeolmi added with different contents of Mugwort

(unit: g)
1 . Baking
Samples Rice flour Water Sugar Salt powder Mugwort
MO 100 100 10 1 2 0
M1 99 100 10 1 2 1
M3 97 100 10 1 2 3
M5 95 100 10 1 2 5

H SA ddne] FRIFS AOAC WHoE HE A Hol 3 g FAE M ¥ Dry
Oven (ON-O2G, Jeio Tech Co., Ltd., Korea)S ©]-&3+ 105°C A7tz oz 3utE =

of Buahs etk

o

Redness, -: Greeness), b*%k(+: Yellowness, -: Blueness)S =

B
plate) L*, a*, b* k> ZF2b L*gk 91.8, a*%k 1.2, b*gk -4.3 o]t

AxR 24 dAne] Pied EQe] Ao tolur] ek AEA 98 AANL AL

st oAl 2 ] (multiple comparision test) o2 HF 7}t Zh7te] Alg HI7M| &S EElsl
Azxzgt SA0An o] AFAAE e 2082 AP R Ao Aol AL
|8 9 wE A AR A F FARE dAslew AlEe 2 x 2 x 2 em®] €A% A
7|2 AHE 5 A ZEjolEdl 1318 HAldl Hol Algstdlorn, oju EE AR Wil
olefm Ae] AR AAsilon Z47be] e egolE Fie AW & Y A=
S ¥ U ol e R JRES dT H o ARE HUketES siglith s A
FAo 7z e 9 HLEHAA - M Ae, 5A BT, 98 - 7HY E9)o = sslen A
(color), @7|(flavor), H(taste), =3+ A (moisture), TS A E(hardness), HARFEQ 7|3 %=

(overal ) FA| == 3T}

® BAAE
wE B Ase amdosn sgd Wagelv, 7 B4 Al @ BARAe
SAS(Statistical Analytical System version 9.0, USA) A XZ 2185 o] &3l HAHEAS Sl

Duncan's multiple range test® A| &7+ o3& 53813t
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M5
Fig. 2-32. Instant Injeolmi prepared with various Mugwort concentration.

% o WU 54 ddve] SRR 543 Zd3b= Table 2-1593 b ST

HA7bEl 0, 1, 3, 5 %= S7FETE 434%, 44.3%, 452%, 46.5% % F7tete A S BIlTh
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Table 2-159. Moisture contents of Injeolmi added with different contents of Mugwort

Sample Moisture contents (%)
MO 43.4+0.74°
M1 44.3+0.25°
M3 45.2+0.34°
M5 46.5+0.23"

“!Means with the same letter within column are not significantly different from each other (p<0.05).

@ A=
% B Qe 24 vl MEs 249 Avks

Fol FHBEE Faste AT BAOH, aghe Fadteisl

At asts 49w

Table 2-160. Color values of Injeolmi added with different contents of Mugwort

Table 2-1602} 2t} Lkl A = #H7F
Vet AEgS Bl

, bakel

Sample L a b
MO 67.67+0.90" -2.63+0.15° 7.53+0.35°
M1 40.50+0.87" -4.37+0.15° 10.40+0.53"
M3 31.47+0.21° -3.00+0.10° 6.47+0.25¢
M5 29.47+0.40° -2.83+0.06" 3.47+0.40°

“!Means with the same letter within column are not significantly different from each other (p<0.05).

Q@ #HsHA

S-S HA7rE SA4 ddn o] e AIE Table 2-1619F vk MolAe & Ed A
Zhe] S7MEE Vet vtolA = AFE BAoH 5% %7}3% 7P e gs Balth
Foll A= 5% Hrkwo]l 7 we 7snE Bolon umA e foHQl ol HolA &
At BrellA= & 2 3% kel MY S VERE Helon 5% A Y dudt A
T RF 3% 7P w8 71ERE BT ARl Vo s £7FF 3% HIPF TP =
& 7EEE A
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Table 2-161. Sensory evaluation of Injeolmi added with different contents of Mugwort during

storage at room temperature

M5

Samplel)
M1 M3
6.67+0.52° 3.5040.55"

6.17+0.41%

MO

7.3340.52"

evaluation

Sensory

Color

6.6840.75° 5.17+0.75°
3.5040.55°

6.50+0.55"

6.17+0.41°

Flavor

6.83+0.75" 7.50+0.55"

5.83+0.75¢

Taste

6.33+0.52" 7.00+0.89" 6.33+0.52"

6.33+0.82°

Moisture

6.50+0.55" 7.83+0.75" 6.324+0.21"

6.17+0.75°

Hardness

6.0040.89" 6.17+0.75" 7.3340.82% 4.83+0.75°

Overall

Means with the same letter within column are not significantly different from each other (p<0.05).
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&= 6}{Storage/Distribution)

Fig. 2-34. Production line of instant Baekseolgi and Injeolmi.

(th ATAIE AA]
kol A AiE EUR 87]% papere] AA] 9 Y= polyethylene, A& X%
d AAS Abgste] A #E ). Fig. 2-35, 36, 382 wAY], whEub wlAd )
nl, Gouk Q1A

Ho gz YeERNRI o Fig. 2-39, 40, 412 <14
S Ao ® e AT

polyehylene ©. 2 H]

% ws)el AAEe
A4

SRR B
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Fig. 2-38. Design of prototype about Mugwort instant Baekseolgi.
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Fig. 2-41. Design of prototype about Mugwort instant Injeolmi.

- 407 -



E-
(%]
2
1
Wy
r
n
o2
iz
L]

m]

ol =3 7=
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(1) A=

e

Aol AFEE AR ASHE T 2 AFom A VAR AR AERE

F 35 A AF #3 2 948

Samplel) Type Raw material

Wheat flour, vegetable oil, starch, purified salt, oil-S, soy sauce, mixed alkali, gum

Con Fried noodle . . . . .
guar, acidity ragulator, vitamin B2, citric acid, green tea flavor oil.

Wheat flour, rice flour, palm oil, potato starch, acetic acid modified starch, gluten,
A Fried noodle egg shell calcium, purified salt, mixed alkali, oligo green tea flavor solution, acidity
ragulator

Potato starch, rice flour, palm oil, gluten, modified starch, purified salt, acidity

Fri 1 . L
B ried noodle ragulator, gum guar, mixed alkali, vitamin B2.

Starch, rice flour, wheat flour, gluten, palm oil, purified salt, oil-S, soy sauce, onion

C Fried noodle . . e . . .
extract, mixed alkali, gum guar, vitamin B2, citric acid, green tea flavor oil.

Non-fried Starch, rice flour, wheat flour, gluten, palm oil, purified salt, oil-S, soy sauce, onion

D . . ..
noodle extract, mixed alkali, gum guar, vitamin B2.

1)Con: Rice flour 0%
A: Rice flour 10%
B: Rice flour 25%
C: Rice flour 30%, Fried noodle
D: Rice flour 30%, Non-fried noodle

Con
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(Color and color difference meter, CR-300, Minolta, Japan)E ©|
L(lightness), a(redness), b(yellowness)at= 33] WHE ZA3IQITE o] uf WA ZFS Lk 99.47,
a@k -0.09, bak -0.15 o 1ML Food mixer(HMF-1000A, Hanil, Korea)S A}-&3}o] 387+

HAotal ZHL Imm dol= Adste] A4 3em, °] lem cello] ol SAs3H. =47
Texture Analyzer(TA, XT-RA Dimension V3.7A, Svy Micro Systems)= =439t 25 mm9]
plungerE A}-83}Fc] TPA parameterol 4] 74 %= (hardness), -2}/ (adhesiveness), -7 J(cohesiveness),
EF2d A (springiness), % 3 /d(chewiness)S LolH k=d] 54 72 plunger strain 50%, pre test
speed 3.0 mm/sec, test speed 1.0 mm/sec, post test speed 1.0 mm/sec ©]UTh EE AlEE 103
e =4 selth de Ak A EdTd e 30de e ® 93 HEHo R A
! ANbA 7|2 o] wake] HUt

#2137} Duncan®] 9 HA

a

o AR A W BAF] FES A, WA, W, 247

M

stalth. BEAIA G & SAS T2 1S o] 83Fe] ANOVA #

& Abgatel fo AAS AP

(3) A+Z3

Tl A 2SS £ 3-60 HERHAT

AT T xg § W FFG Fue FE
S Eaetel Holvhndl Aelve] BT Fifel wolAFH Bk AL & & Atk
£ 3-6. ATRT At 254

I Cooked noodle
Sample ) .

Weight(g) Water absorption(%) Volume(mL)

Con 70.30 133.87 71.50
A 68.32 127.20 71.00
B 71.40 137.92 72.00
C 76.37 153.97 73.00
D 73.08 142.07 72.50

YRefer to table 5.

- 409 -



(+h =

HAE7E 122 7Y

-
R

W ostol of T glom vhebgth #7bF 10% H7b AeEel AR A

1
R

o] 30%<! A& C
22

1

HH

S} A=} o}

s
a

|

o]

o

FSb AR 7bg Hof w

AR
A

o olste] Qlojipiz

= o
- =

7FE =]

1
s

LERH AT o]

X 3-7. A

AE

Cooked noodle

AE

Uncooked noodle

Sample b

0.2 26.2 0.0 77.2 0.1 29.6 0.0
6.8

87.9

Con

10.3

19.8

0.4

80.6

19.5

1.2
0.5

87.7

3.9
43

74.6 1.4 26.9
0.8

23

23.9

87.9

25.5

26.2 1.3 78.5
7.7

0.6

86.7

24

27.2

0.1

77.0

32.8

0.9

84.0

YRefer to table 5.

~

—

Nd

UERHRIE. AE B

H =2 3=

S

2=
N

371.17 g, 364.96 g© & H|

el

ol
&

1AL 24 0] A

=

o] A

o] Rk=o] o] A Fej7l HA= w vt

o
o
el

|

S A= g7

=
I =

i)

Hr

=

A7V ST

e

S EE

gl, ©]

[ =X
A

e

KeN
=

b dse WE g

S

oM A= AE Al

ok

—

Ton

x=T7}F 5125002 7P =o gt

323.95, 30225 1}

2}2}

D+

e yElhlglor A7HE SR 30% %

A=
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¥ 38 AZSHE AEue 247

Samplel) Hardness(g) Adhesiveness (g-s) Springiness Cohesiveness Chewiness
Con 364.96 -35.37 0.68 0.53 512.50
A 267.04 -18.76 0.59 0.50 403.23
B 371.17 -36.35 0.69 0.49 357.02
C 275.66 -25.29 0.63 0.48 323.95
D 298.28 -15.29 0.67 0.51 302.25
YRefer to table 5.
(h #s54
AF FEFA mebde] WEEHS T 399 Utk JEEE g A AoAe
Fo14 Aol UehiA @skeh 9F, %, 247, AAY AEBRAM hETIE 27 784,
8.27, 8.01, 8.008 &= 7Hd %2 s HEHNRAL AR C7F 42 5.60, 5.75, 545, 5.674 &=
How YT vk we

7F e 2kS JEeERgl o AlE BE 7.35, 8.12, 7.95, 7.654
A4S Yehfo] ko w e fto| A U7FE glo] thfst ARS F85t= Wekowol o

T7F das Aow wokHE

E 39. AT Ay #5H
Acceptability
Sample” Color Appearence Taste Texture Overall
Con 7.21+1.25 7.84+0.36" 8.27+0.88" 8.0140.55" 8.00+0.50"
A 6.84+0.98" 7.2840.88" 6.75+1.10™ 5.56+0.70" 6.75+0.94™
B 6.22+0.87° 7.35+0.67° 8.12+0.67" 7.95+1.05° 7.65+0.73"
C 6.55+1.10° 5.60+0.99" 5.75+0.51° 5.45+0.64° 5.67+0.88°
D 7.80+1.05° 8.20+1.22° 6.82+0.66™ 7.92+0.10 7.254+0.67"
Mean+S.D

YRefer to table 5.
“Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.

g A7 E4 54

v

%
OEERREEET

h A=

Aol AHg 2

F 20080l ek Uik g dutnol ghan), Bt A S A
S jetmillz F2 I BIVFFE HE AL FERol ARESFITE. 2008 =
H

=
S BHE LuulE N A WAEE delau@eld, 14 A whee

)
>,
o
o (L

o
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W F)l A Fidel At BF L 24 Aol v LR BAT RIS E-
10°] ERH A

F 3-10. 422 F7 2 4 AFE 4 0E HFE EF

Sample Milling method Grinding pretreatment  Grain type Quality condition

WS Wet Soaking 12hr Short Regular

WCS Wet Soaking 12hr Short Crushed

WL Wet Soaking 12hr Long Regular

SWS Semi-wet Washing 3min Short Regular

DS Dry non treatment Short Regular
(hH B

Al AN AOAC ol T8t ZA ST FEd R 105C ddrtddzyio=
AFelglal, 32 electric muffle furnance(FEM-2S, Korea)S ©|-83}o] A 3|shHo =z whulz

2l
2 auto-kjeldahl(Kjel Tec. auto 1030 analyzer, Sweden)= ©]-835te] SASIATE AW Soxhlet™H
o2 SAsI T Y= E T particle size analyzer(1064, CILAS, France)Z =738} i3
“~(Water absorption index: WAI), 83| A]9>(Water solubility index: WSI)= Anderson RA2]
He HEste] vt do] SASNAT. AR 25 gol TFT 30 mLe ¥ A el
A7 7 S5l FHA AZAA 307 WAIE Tk 3000 rpmoll Al 10 min YA
% °
2

=
=]
=

Visco Analyser, Newport Scientific pty, Ltd., Warriewood, NSW, Australia)E A}-8-3lo] =435}
U st mE A= Wshs 4o Am HF FAVE 28 go] HEF RVA &7 SR
FE 7hsto]l 50Tl 183 FAZ thE 95TAA 2583 FAAKL tha 50C7HA WAl
I 2%3F AT RVA  viscogram O ZH-B] #3174 S (peak), FH A E(trough), HITHE

breakdown % setback #= T3l TH HXE 9+ Rapid Visco Unit(RVU)ZE ¥ A 315 T}
() T4
=
Aol 7 2 3 AdAE el wE AVEFo dRkdES E 3-119 YERARIH Al

=
=
TETAFE 8~11%2] WA= e ot ZpolE Blom Zadae] Wil webA, =
[e)

0.33~0.59%, FTWM AL 6.07~6.82%, ZAWS 0.29~0.55%% YEFSTE ©gdFo] H]g)

Sol bl
i Mr lo
rlo

FHT 232, 2o o] wokon duinlel vhafule] dMP RS WISl YERR
o 23 dAE gl wer 1A AVbEs 23E, 2dud, =AY ¥l 053, 6.82,
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i)
o
-
o
ol
o
3%
o
o
N,
B

0.55%= F2 X wk52a A7 vld =2 S YERR AT o]
=]
B

q
4 F 8w ol 9k £84 ARe] PR

ofo
rif
)
32
~N
=) rlr
Me
ro,
poy
o
fru
>
bl
i

E 3-11. 982 T/ 2 4 AAE Wid mE 271Fe IR

Sample" Water(%) Ash(%) Protein(%) Fat(%)
WS 10.23+£0.24" 0.33+0.03" 6.460.01° 0.49+0.01°
WCS 10.38+0.05" 0.59+0.11° 6.49+0.00° 0.38+0.00°
WL 10.19+0.02° 0.39+0.05° 6.79+0.05° 0.29-:0.00
SWS 11.53+1.10° 0.36£0.02° 6.07+0.07¢ 0.36+0.01°
DS 8.32+0.10° 0.53+0.10° 6.8240.12° 0.55+0.01°
Mean+S.D

YRefer to table 10.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.

duol 7 2 2 AAg wyle] w2 ArpFe JuEIE ¥ 3120 JERHAL. %
HE o HAUAA7= 22 1628 m, 24.83 mo= YER}

ol vls) FHIT AV 2 Ao deEt 54 27EFE, kg, 44 27 ﬁéi“ﬂx}

A7) 247 16.28, 30.63, 27.27 m= w2 AR B7FEo] A A7 7 7P 2 Ao = e
o YEEEE BT paste 54T gel consistency 9] ]384 EAS WA O EXA
HF AFe FA FEFE Frh vFAH Aol mlE) JAIF A2 F4 AVEFEE YA Aol
o T715 A7 S7F wEa ddetA & dojuA FoEMN ThE Aol - A
o= Atz E

¥ 312 988 % 2 24 34 el 0e An5e) JERE

) Particle size(um)

Sample
Diameter at 10% Diameter at 50% Diameter at 90% Mean diameter

WS 2.84+0.06° 10.940.52¢ 38.39+3.99¢ 16.28+1.35¢
WCS 2.54+0.01° 11.01£0.19° 44.85+1.89° 17.41+0.47°
WL 3.1840.04° 16.26+0.57° 59.33+4.74° 24.83+1.68°
SWS 3.97+0.06 21.42+0.37° 70.17+1.56* 30.63+0.50°
DS 3.3340.03° 15.63+0.19° 69.17+0.61° 27.27+0.26°
Mean+S.D

YRefer to table 10.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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e A

=

=

LheRU)

6.80+1.16"
6.77+0.65"
7.48+0.49"
4.73+0.12°
7.27+0.38"

[e)

=
Water solubility index(%)

= 4

=

AL

BILFO]
A7}-9

A4 2,645
YeRl o Yz Al = 24 Ao

=

R

=

R

2.42+0.07°
b
2.34+0.06
b
2.36+0.09
2.64+0.07
2.36+0.15°

[e)

=
Water absorption index

o

A AdAe wilel w

?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.

YRefer to table 10.

Samplel)
WS
WCS
WL
SWS

DS
Mean+S.D

¥ 3-13. 98% 7 € 24 AAE ol w

4= 4.73%2 7HF o

3-140] YRSl W

W

oy

2] Wl e

7] &

d

o
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<

LHER AT

=

KR
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A% ol F vhehte e
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¥ 3-14. ABA FTF RN 24 WA @] wE AT 3454

, Initial pasting Viscosity(RVU)”
Samples . .
temperature( C) Peak Trough Breakdown Final Setback

WS 66.13+1.76° 320.56+0.92° 162.14+3.12° 158.4242.24°  288.58+2.82° -31.97+1.39°
WCS 65.721.43° 279.64+2.34° 147.8343.13° 131.814436°  267.3144.53%  -12.33+643°
WL 71.45+1.30° 364.17+2.89° 198.53+2.11° 165.6444.59°  430.0882.41°  -65.9242.39"
SWS 64.47+1.14° 324.1743.70° 140.86£1.61° 183.4442.14°  268.97+0.90°  -55.33+3.33¢
DS 65.68+1.43" 378.6443.09°  163.81+7.20°  214.83£565  320.03:3.48°  -58.61+2.30"
Mean+SD

"Refer to table 10.
2)Trough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity, setback = final viscosity minus peak viscosity.

o A8 dxge e e F4 54 54

1) As

Oh A58 AHe

A7VEE= 20080 ek SuUlA G EE ARHE jetmill2 F24 A S B GEA
o4 Tl AgSGT WATE WA FHRL ASSHAT. FARA AAAEE A4
A AL BARES Bzt RS ARAENAL, Fopde M, AAAS (BB
F, ARAE A0l H, Pulf-sE (FIE BRHE GWALALNN TUse] AHg
o} vkl Als 3RS 3 3-15¢] YERRIH
X 3-15. 982 HUtEo wE 22| v A5 2 g (unit : g)

Rice Wheat Potato Modified Gum

Sample Gluten Salt Alkali Oil-S

flour flour starch starch guar

Con 0 100 10 10 5 1 1.5 0.5 1
30% 30 70 10 10 5 1 1.5 0.5 1
50% 50 50 10 10 5 1 1.5 0.5 1
80% 80 20 10 10 5 1 1.5 0.5 1

=
2 ALt RAR AAARS AAA A}, WA
NBAENYAL, TORe A, AARL (F)RF, LHAe

DL ME M st ARSI W] AR
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E 3-16. 452 AAY P 2 ZHH =9 A5 L FHF (unit : g)

Rice flour” Wheat Potato Modified Gum
Sample Gluten Salt  Alkali Oil-S
WS SWS DS flour  starch starch guar
WSR 30 0 0 70 10 10 5 1 1.5 0.5 1
SWSR 0 30 0 70 10 10 5 1 1.5 0.5 1
DSR 0 0 30 70 10 10 5 1 1.5 0.5 1

1)Refer to table 10.

(th =2 F7
e 2008%11 FEd Ul GHE, B A9
—* -
H

¥ 3-17. 982 79 o2 Zgd =9 A5 2 gF (unit : g)
Rice flour” Wheat Potato  Modified Gum
Sample Gluten Salt  Alkali  Oil-S
WS WL flour starch starch guar
WSR 0 30 70 10 10 5 1 1.5 0.5 1
WLR 30 0 70 10 10 5 1 1.5 0.5 1

1)Refer to table 10.

(2 A7 YA
200810 & U 57 Aoy &S rollmill2 52 38k mesholl XA 50
mesh ©]3}, 50~200 mesh® W73 200830 78 Uik @ lE AW E jetmill 2 5
2l Bag A7FEE e dEAA FE ol meshell A A 200 mesh o] o ® HEFE F ARE
i) WrhRE WA FEES AL FAE AAAELS AAA AL NS
CrrtAtY, SRR MBI EAAL, Felde A, A (), LA Aol
g, I H-SE (A, B (PUALAE A FYste] AREEIIT Bk Als B og)

2o 7 3-189] YEFNSITH
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E 3-18. 271F 4A A7)d wE AZHE w59 A5 L qF (unit : g)

Rice flour Wheat Potato Modified Gum
Sample 10-50 50-200 200< Gluten Salt  Alkali  Oil-S
flour  starch starch guar
mesh mesh  mesh
<75m 0 0 30 70 10 10 5 1 1.5 0.5 1
75~300xm 0 30 0 70 10 10 5 1 1.5 0.5 1
300~2000m 30 0 0 70 10 10 5 1 1.5 0.5 1

(b v Ao
A7 2008\ 0] R sk SRS kel el SRS jetmill2 F24 WSS s H
el gatol ARy Wb WA FHES AREsdth FARS AR
o

& WA A, mRRe Friacy, 2Rde A34E :

-

<l
w
el
A
S
T
—
o
=
1
rl
N
Y
o d
2
o r

£ 3-19. 3v] HrHgol mE Azhd w59 A8 2 &F (unit : g)
Sample Rice flour Wheat Potato Modified Gluten Gum Salt Alkali  OiLS
Crushed  Non-Crushed flour  starch starch guar
Con 0 30 70 10 10 5 1 L5 0.5 1
30% 9 21 70 10 10 5 1 L5 0.5 1
50% 15 15 70 10 10 5 1 L5 0.5 1
70% 21 9 70 10 10 5 1 1.5 0.5 1
100% 30 0 70 10 10 5 1 1.5 0.5 1

(2) 22t Az

A<
U
AXNAT A9 WS A7) (Type YW874 AS, Yamato MFG. Co. Ltd., Japan)oll A 2¥ ¢H5
St % 497 rollingsle] sheete] o] 20 cm, 77| 2 mm7} ¥ %% 3}SITth Cutting2 sheet®] &
HEEE 1GARE Fol Holrl 2 mm7b HE=s Zdksdry, Z2abxl |2 120 g¥ vro] whe

2 A2 5 100CAA 533t steamA 2] Sk 2® A W2 A7) FHA7|(Model Sk-19,
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Sunkyung Co. Ltd., Korea)E& ©]-83}] 140~150C oA 1+ 2023 HA Fom HAF7]2 30+
e 2 ge As ek dW A EE ARSI

Flour weighing and mixing (5min)

J

Added solution (salt+ alkali+water)

1

Mixing (10min)

J
Resting (30C, 30min)

J

Sheeting (rolling step 4~8, final thickness 2.0 mm)

J
Cutting (2.0%2.0) mn

J
Steaming (100C, 5min)

J
Frying (150TC, 80sec)

J

Cooling (30min)

Raw noodle — Steaming - Frying —  Rice ramen

a3 3-2. AZHA AZ FA(Lab scale).

(3) 23 Wi

Z2 542 Kim KS 59 Wl wep AAsiich Adbd AW A= 25 gol = 300 mL=
Hal 6wzt 223 F A4 2= mol 3021 WA g Aol A 38t g% § =
g 5 THFHSLE S5t & F5ES AESY 500 mL #lAAF-E ] 300 mL T
S AR e 2YPd 555 Yo FUleke B So2 By WHIE A% 159 g=
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= T E 9l ES A2oA WZbsk vl UV/VIS Spectrophotometer(Model V-650, Jasco,
A == A }FA|(Color and color difference meter, CR-300,
Minolta, Japan)E ©|-&3le] AW} Z2]H] A% L(lightness), a(redness), b(yellowness)atS 33
Nk SAE G o wl WA EFERS Lk 99.47, a%k -0.09, bk -0.15 °om WL Food
mixer(HMF-1000A, Hanil, Korea)E& A}Rg3dto] 383t &5t Z8H2 Imm do|=2 Ad3}o]
217 3em, 0] lem cello] Hol 543 tHLee YS & 2000). =22 M= o545 93l
S A2oA W37k v UV/VIS Spectrophotometer(Model V-650, Jasco, Japan)= 350~800 nm
oA F7435F3I vk 2472 Texture Analyzer(TA, XT-RA Dimension V3.7A, Svy Micro Systems)
2 SA3T 25 mme] plungers AFE-3F] TPA  parameter] A 74 =(hardness), 23
(adhesiveness), -~ 7d(cohesiveness), EF= A (springiness), % T *d(chewiness)= <ol =d 4
Z71& plunger strain 50%, pre test speed 3.0 mm/sec, test speed 1.0 mm/sec, post test speed 1.0
mm/sec ATt EE AlRE 103] vHE SASGY Be A dxAEdTd e 304S

Ho® AAsialon Rrighse A vgg 9l 228 Aol A, HAY,
ok, 227 9 ANkA 7| S ol yhste] Rrbeldlvh BAA FodS SAS TEIIHS o] 835t

ANOVA #£4h24 3} Duncan®] tHH 9] 74 & Abgste] w24 HAAS Aldskslth

Aoz 97 Lo

i
i

@ A4

Oh L A7
@ =z ,:;] __}H

Aad A7hgd] WE AWl xeS4e 3200 UrhiITh ArlRe] fere] FE
% 27 F WY % U PFFEES Fo49 AolE A wgtont okt gas 4P
% UrEM‘;’iQU% %2 5 ORI s0% Aehde] b e ghe Uehilel Agtael rlas

E 3-20. 982 HUlEo] wE getde xEA

Samplel) Weight(g) Water absorption(%) Volume(mL) Turbidity
Con 53.81+2.59" 114.82+10.29 47.33+2.52" 1.36+0.40"
30% 55.30+3.06" 120.80+12.16" 50.67+1.15° 1.14+0.02°
50% 54.51+1.91* 117.66+7.31° 50.00+0.00" 1.17+0.11°
80% 52.23+2.66" 108.75+10.82" 46.33+1.15° 1.18+0.20°
Mean+S.D

URefer to table 3-15.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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el 2HE4E WEE ﬂo} AMEs FAEE gashs 2GS dehileh ot 1
hsol sl BAel ke AL wHi AR Bl Molx 7Q1g Ao AnFth Al
AR v S B ARel 0 Be A% = A% R B 4 Age, FEe BE
FoH Aol T LhEhlA ¥ AR ek

¥ 3-21. 982 HU1Ed wE gBgHe Ax

D Uncooked noodle Cooked noodle Soup
Sample
a b AE L a b AE L* a* b* AE
Con 76.0% 29*  279* 00 728 12° 181° 0.0 845 02" 48 0.0
30% 81.5° 05" 234> 75 781° 00° 17.7* 55 835 -02° 15" 35
50% 78.6°  02° 234° 59  794® 09" 172° 7.0 832" 0.6 6.1° 1.9
80% 84.5°  04° 215 110 804" -1.0° 146" 87 839" 02" 57 1.0

URefer to table 3-15.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.

Qu bl we Auvel 2A%e E 32260 Vet A7 Hohge] F7h
Haste 4B GehiAch Wkl ws) whre 2

U
tlo x

= Amsh $44, W34el 5
el ol wEel Axo] WolXw old] whel Wel Azke] ofaAI R g
Ao 2 AL HH

¥ 3-22. 982 HU1Eo) wE Aede 247

Samplel) Hardness(g) Adhesiveness(g-s) Springiness Cohesiveness Chewiness
Con 623.26+47.47% -17.82+6.02° 0.84+0.11° 0.67+0.05" 349.47+54.86"
30% 372.57+44.08° -54.71+21.66" 0.91+0.04" 0.67+0.04" 227.86+28.39"
50% 249.29+48.56° -34.78+21.38" 0.87+0.06" 0.65+0.05™ 139.84+26.29°
80% 206.89+64.65° -28.55+18.41° 0.83+0.11* 0.61+0.05" 105.44+37.04°

Mean+S.D
YRefer to table 3-15.

?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.

@ ¥

AR HAheol W el $5EY
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% Ao 2ARt A% e A4S Fass Aew Ueht 74 S5 A
e A3 et /154S wE Ae A4 07}
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Strength Acceptability

Sample"
Color Chewiness Color Odor Taste Texture Overall

Con 704071 6.40+0.55"  3.40+0.55°  4.00:0.00°  5.20+0.84°  5.00£1.00°  5.00£0.71°
30% 5.80£0.84°  5.80+0.45"  5.60:0.55°  4.60+0.55°  6.40£0.55"  5.40+0.89°  5.80+0.45"
50% 3.8040.84°  4.0041.00°  6.20+0.45°  5.60+0.89°  4.20+0.84"  3.00+£1.00°  4.00+1.00
80% 220£0.45%  1.80+0.84°  7.00£0.71°  6.00£1.00°  3.80+0.84°  2.40+0.89°  2.80+0.45°

Mean+S.D
YRefer to table 3-15.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Samplel) Weight(g) Water absorption(%) Volume(mL) Turbidity

WSR 54.70+1.51% 118.26+5.90°" 47.33+0.58" 0.81+0.17*
SWSR 55.91+£2.67° 123.51£10.76" 47.33+0.58" 1.12+0.20°

DSR 56.96+4.31" 127.62+17.16" 51.00+3.46" 1.04+0.16"

Mean+S.D
URefer to table 3-16.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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F 325 482 AFY wE AHHE A=

s o Uncooked noodle Cooked noodle Soup
ample

L a b L a b L* a* b*
WSR 82.3% 3.8 23.5° 75.3 2.3 18.3 82.2° 0.3" 6.7
SWSR 83.9" 2.9° 22.5° 75.8" 2.2° 18.7* 88.1° 0.4* 4.3°
DSR 81.6° 3.2% 243 75.5° 0.3° 17.3* 86.4° 1.3% 9.2°

YRefer to table 3-16.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Sample" Hardness(g) Adhesiveness(g-s) Springiness Cohesiveness Chewiness
WSR 447.44+30.60° -22.14+20.50" 0.85+0.10" 0.63+0.05" 242.22+51.30°
SWSR 429.15+42.60° -10.93+£5.17" 0.90+0.07* 0.65+0.04" 251.22+43.17°
DSR 402.00+30.98" -17.38+8.01" 0.82+0.07% 0.62+0.04" 206.87+30.32°
MeanS.D

URefer to table 3-16.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Strength Acceptability
Samplel)
Color Chewiness Color Odor Taste Texture Overall
WSR 6.00£1.41%  6.14+0.69" 4.86+1.07° 5.43+1.40° 529+1.11° 5.43.4+0.79"  4.86+1.07°
SWSR 5.14+0.90° 6.57+0.79* 5.14+0.38° 4.71+0.49* 5.57+1.72° 5.71£1.25° 5.00+1.63%
DSR 4.86+1.21° 6.86+0.38* 5.71+1.60° 5.00+0.82° 5.00+1.53*% 5.14+1.21° 4.71£1.50*
Mean+S.D

YRefer to table 3-16.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Samplel) Weight(g) Water absorption(%) Volume(mL) Turbidity
SGR 50.10+0.83* 99.56+3.16" 45.00£0.00 1.66+0.21°
LGR 52.43+2.87" 108.60+11.29" 49.00+1.73" 1.92+0.44°
Mean+S.D
YRefer to table 3-17.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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X Uncooked noodle Cooked noodle Soup
Sample"
L a b L a b L* a* b*
SGR 86.7"? -0.5° 24.8° 76.9° -1.3° 39.8° 71.0° 0.9° 6.2°
LGR 83.8" -1.1° 25.7° 76.5° -1.3° 19.8 59.3" 1.2° 6.0"

YRefer to table 3-17.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Sample" Hardness(g) Adhesiveness(g-s) Springiness Cohesiveness Chewiness
SGR 291.08+46.91"”  -15.13+12.78" 0.9120.04° 0.73+0.05" 202.47+40.30°
LGR 327.71£75.51° -5.99+2.29° 0.95+0.04" 0.73+0.02° 218.63+49.14°

Mean£S.D

YRefer to table 3-17.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Strength Acceptability

Sample"
Color Chewiness Color Odor Taste Texture Overall

SGR 7.60£0.89”  520+1.92°  6.40£1.34"  6.80£130°  5.80+0.84°  5.80+1.30°  5.80+0.45"
LGR 4.60+1.82° 6.80+0.45"  6.80+1.10°  5.60+1.52°  7.60+1.14"  8.00+0.71"  7.80+0.45"

Mean+S.D
YRefer to table 3-17.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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Sample" Weight(g) Water absorption(%) Volume(mL) Turbidity
<75 pm 55.65+0.52" 120.04+2.51° 50.67+1.15° 2.32+0.15"
75~300 ¢m 46.97+1.06° 87.49+4.11° 43.00+0.00° 2.45+0.05
300~2000 gm 52.89+2.96" 109.14+11.93° 49.00+1.73" 2.35+0.11%
Mean£S.D
YRefer to table 3-18.
?Means in each column with different letters are significantly different at p<0.05 by Duncan's multiple test.
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