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- Temperature sweep test® 7-¢-, 25~95C, shear strain 1%, 25 mm diameter of plate, frequency 1 Hz9

- Frequency sweep test

[0084]
[0085]
[0086]
[0087]



[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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o.
2) 4% A3t

@ A% fasd BAL gRel o] o AF Aw, FHHE, AFAES NPT 45 54 BAad
Aol BASH |4, 2 4Fe] Peunh, AR, A4 g, waA g, 38 FeAA 4F] Folo 2
RGP VAL AelN = aE JEE FYHoR wASE Pyl

@ ol AxsHIA = A wHhe] Fa JEEe] EF BE FASH 54 BAS] A 9 4
5O £ W& T AR 449 B e A 208 % 2ash & 2ol Ehleh

@ Frequency sweep (Al=9] H|T}y] WE A
FEW i mEl b o] mE Al B
AAYRT 2 grow B AFol S48

Aoz UEpsith. el ngo

e As) 4 Z3(E 22)E F=x34, frequencyot #AIRLO]
G" (Storage modulus, ®©d% A&)7} G~ (Loss modulus, HA
o diA dwidoe] obdst uA P WMEHYA 22 FAY

HAAG) 2 AAAGT) o] =9kt

:
Y0 b o

Hlir
o
-
i

@ = 2b9] temperature sweep? A% (FZ Al BA Wah), 7MEA 257} ol uweh(Ehd | F oA
- Wk, WAA 2=7F groldol whEh (et 2EE, oA FH wE) 60 % G BoAE ALeZ Hol 4
F @ LS, A d9d FAS)E ME 9 W7 Foll A3E e 54 YEgen, Rl u&
o] =

©® fustd 54 84 A, a5 srae] F3hlg 5:5(FR) s A4 4 3 A Aol
b gtos e 7P A3 Ao qlsglon, 7] SRulE oA @mAE Axsy] A Al d
A FAR WY 2dow AAA

Azt &l v EHEAY (RSM, response surface methodology)<

@ HAsE Wy diA a0d Axe] HA gy A AR dA @id FAR SFd A4S, U
A g ngs) s Agstgon, JE AAAE sy ® 29F o] 1ASAT.  Minitab 20
FHl Hrp g AGAES E8d 97kA AE(EH] 3 FHR) Y

Texture analysis ZA¥}o] digh ¥HERHEE Ao FE 2T 38 VI£o2 71, HAHI}E Fdstd
| ¥4

Axe) 2R A7hE LAY AL BEHATE 3 2 o] #

ar

EA4 BAE texture analyzer (TA.XT2i Plus, Stable Microsystems, UK)E |83} double-cycle
compression test typel® 7% (hardness), 3 Al (chewiness) % A (gumminess)S =43l th(Diameter of

probe: 25 mm, Strain: 75%, Trigger force: 5 g, Speed: pre-test 1 mm/s, test 5 mm/s, post—test 5 mm/s).

2T FL YEAEA 20 mm X 20 nm 72 AE T ZEste] 33 wHE ZAsiglon ) AITE x
T FUsSHA A st 43Sl

* 2

Ingredient Content(g)
A 0.36
k-7 0.24
A= 0.10
I Y 0.06
e = (pH 8) 6.21
HE & 0.26
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[0101]

[0102]
[0103]
[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

[0113]
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* 3
Sample Factor 22| k-7 | "dAE S orZkg) S HE
No. =54 A7 7E gA 2 a8 71 (g) od (g) =
] =
(g) (day)* 2 FAR (g () (g) (g)
(g)xx
1 0.28 1 1.94 0.36 0.24 0.10 0.06 6.21 0.26
2 0.28 2 2.22 0.36 0.24 0.10 0.06 6.21 0.26
3 0.28 3 2.50 0.36 0.24 0.10 0.06 6.21 0.26
4 0.55 1 1.94 0.36 0.24 0.10 0.06 6.21 0.26
5 0.55 2 2.22 0.36 0.24 0.10 0.06 6.21 0.26
6 0.55 3 2.50 0.36 0.24 0.10 0.06 6.21 0.26
7 0.83 1 1.94 0.36 0.24 0.10 0.06 6.21 0.26
8 0.83 2 2.22 0.36 0.24 0.10 0.06 6.21 0.26
9 0.83 3 2.50 0.36 0.24 0.10 0.06 6.21 0.26
* AGA T W2 E=UT)AA 2EE &7 AES ¥ 1Y, 29, 39 o By
o VA Gl FARe A ST def + SR 3h8k(5:52] FEH])

O $EY B4 fAbs oA 9ud RS HA a@v]e] REgxwuRAe Ade & o34 ZAE bkt
2},
- el A% (hardness), 94 (chewiness) 3 714 (gumminess) 7H2 21,831.5 g, 10,184.5 3 11,285.79]
gom, HAst Ay A did FAS(ST 5FFE - S5 5FHE) 0 SFd HUMEL 7.87FHE
2.13%F 5, ALAFAN L 1.48 daysE E==H AT},
@ XA (chewiness)= A9t 7 = (hardness) 2 74 (gumminess) #olA Al /70 534 F204<1 2
ol(fe] FHE(p) < 0.05)7 glo] FAIR Ao FAATHEI] & 4 HE).
I 4
Sample Response variable
74 &= (hardness) (g) 234 (chewiness) 4] (gumminess)
3 21684.1+873.63 10193.5£1406.64 13414.8+667.99
o= 2l 21830 10180 11290
AR H7HA v o 21838.4£762.53 12215.24680.40 13060.9+275.46
A G

0.05)% FASEA 7] 4%
949l 7ol (p < 0.05)7F el
Fol A wwa grs

mv)
=
—
> rlo
oM,
K
=
o
-
o,
=
D
w
)
We,
o
ox M
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(chewiness)2] 7jA4lo]
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< eI AR <

AJ (chewiness)©] A =3}
)
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giA W] sl
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7Vl 84 (chewiness)o] #As Aoz FAd 4 JUi(= 4 FHF)
* 5
[0114] Sample Response variable
A % (hardness) (g) #1314 (chewiness) A4 (gumminess)
*E 21684.1+873.63 10193.5+1406.64 13414.8+667.99
A8 HA7kA v -7 o) 21838.4+762.53 12215.2+680.40 13060.94275.46
A e

AHE J7HA E7E A 20964.04223.76 10454.7+260.83 12165.12+262.23

iz

=t}
=

[0115] ol ol =W 2 AAGE Fx

sspel, el sl el Bael A4S

= As o 7 gl Aol
°jth.
=g
EHI1

e

aof ¥

WA,

A pEelzl AREgen, oy dAHl Rl &
=¥ Thgd Wy % #E g FAA s

X100

X600
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Storage Modulus G' [Pa]
Loss Modulus G" [Pa]

Storage Modulus G [Pa]
Loss Modulus G* [Pa]

3

TEH8

TE+T

1E+6

1E18

1E+4

1E+Y

Frequency [Hz]

10

100
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—l— G (E5ERSE D Has:5)
—l— G (25 B 55 O Hesis)

G (BE B SR B aar)
—h— G (25 £ N B R=73)

Temperature [*C]
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k1
N2
W

(a)

Hardness

Chewiness
jiue

=

Gumminess

Er4

<HFE P 0FE 2} 0|t >

SIHES

(b)

Gluten content ratio Storage davs

Optimal High
D 0.8937 Cur

Low

30 3.0

[2.1313] [1.4848)

Composite
Desirability
D: 0.8937

Chewiness
Targ: 10193 540
v= 10180
4 = 0.99825

Gumminess
Targ: 13414810
y= 11250
d=1073787

Hardness
Targ: 21684.080
y=21830
d = 0.96896

1.0 1.0

:
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P
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