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Development of technologies and products for
refrigerated and frozen cereal processed foods consumed
ready-to-eat and conveniently
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SUMMARY
(FE Q)

1. Title

Development of technologies and products for refrigerated and frozen
cereal processed foods consumed ready-to—eat and conveniently

II. Research Achievement Compared to Plan

Patent Product Paper
T Applicat| Registra| Quality Commercial _ Others
ion tion factor Prototype ization scr non=S¢I1
o L Pln [ 3 [ 3 T 72 N I NI
S Achieve
Year 3 1 3 6
ment
Plan 3 3 2 3
Znd Achieve
Year 2 3 2 1 1 13
ment
| Plan | 3| 2 | 3 ] 2 | 2 | 3 1 4
1
3rd Achieve
Year 3 2 3 2 3 (3 papers 17
ment .
submitted)
Plan 2 2 3 2
Ath Achieve
Year
ment
Plan 2
oth Achieve
Year
ment
| Plan | 9 | ¢ 6 [ 9 | 6 [ 4 | 9 1 5 1 0 |
Achieve
Total 9 2 9 6 3 3 3 36
ment

M. Objective and Necessity of Research and Development

The ultimate goal of this research i1s to develop technologies and products for refrigerated
and frozen cereal processed foods consumed ready-to—eat and conveniently which account
for a large portion in the recent global food markets. The technologies such as quality
factor standardization, freezing and thawing technology development, and quality
prolongation technology development are keys to improve quality of the refrigerated-frozen
cereal processed product. In particular, the convergence of smart electronic technology and
food technology enables to standardize the smart cooking methods tailored for the

refrigerated-frozen cereal processed product resulting in the vitalizations of food industry.

IV. Content and Scope of Research and Development

- Technical development of cereal processed product according to cooking method



Preparation of refrigerated-frozen cereal dough and its processed product and
commercialization

Technical development of refrigerated-frozen cereal dough for quality standardization
Technical development of refrigerated-frozen cereal processed product for quality
standardization

Development of freezing and thawing technology for frozen cereal dough with optimized
quality

Development of freezing and thawing technology for frozen cereal processed product
with optimized quality

Development of dough syruping prevention technology for refrigerated-frozen -cereal
dough

Development of anti-retrogradation technology for refrigerated-frozen cereal processed
product

Technical development for maximizing yeast activity in frozen cereal dough

Development of smart cooking method of the microwave range with steam and oven
function for refrigerated-frozen cereal dough

Development of optimized thawing method of the microwave range with steam and oven

function for refrigerated-frozen rice cake

V. Result of Research and Development

Baking improver: The enzyme-based multi-functional baking improvers were
development. They showed good performance to improve bread quality compared to
commercial product. The addition of the enzyme-based multi—functional baking
improvers increased the volume, but suppressed the staling of cereal processed product.
Yeast activity: Turanose, a functional sugar, was introduced to improve survival rate of
yeast and its activity during freezing or freeze-drying processes. Turanose showed
outstanding result compared with 8% of trehalose which 1s a conventional
cryoprotectant. As a result, the application of turanose to the frozen bakery dough has
filed a patent.

Saturated fat replacer: Conola oil, a unsaturated fat, was used to replace saturated fat
such as butter, margarine, and shortening in order to manufacturer Danish pastry. The

Canola oil replaced solid roll-in fat up to 309 for the Danish pastry preparation. As a
result, the application of canola oil to the Danish pastry dough has filed a patent.
Tailoring texture of cereal processed products using modified starch: Various modified
starches were used as texture adjusting agents for the cereal processed products.
Optimized freezing for rice cake: Freezing temperature and rate were optimized to freeze
rice cake which showed the best quality in terms of texture. As a result, the freezing
technology of rice cake was transferred to a company which has been manufacturing
rice cakes.

Optimized thawing algorithms for frozen cereal processed products: Optimized thawing

_6_



method with steam and oven function for refrigerated-frozen rice cake technology were

applied to newly developed microwave range and multifunctional oven.

VI. Outcome of Research and Development and the Plan for Practical Use

- Expansion of domestic demand and replacement of import demand by commercialization
of refrigerated-frozen bakery dough and product via. .Samyang Genex and Samyang
Seven springs

- Vitalizations in exporting rice cake by commercialization of frozen rice cake dough and
product via. .Samyang Genex, Samyang Seven springs

- Establishment of basic technologies to improve quality for the foods consumed
ready-to—-eat and conveniently and the long-storage foods

- Contribution to bakery and rice cake industry through the development of quality
prolongation technology and the technical development of refrigerated-frozen cereal
processed product for quality standardization

— Accompanied growth of food industry and appliance industry

- Paper submission, conference presentation
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ZCHEH (%) 0.095

pH (30%) 7.11

32 (%) 0.476

B 95.6
THE IpAtet=4 (ppm) 0
SO2(ppm) 0

5% By v~z x

I 3-1-41. A% &4 23

Time [min] Viscosity [BU] Temperature [°C]

Beginning of gelatinization | 9.75 24.0 63.7
Maximum  viscosity 1742 1684.0 76.3
Start of holding period 30.00 1030.0 95.1
Start of cooling period 60.00 502.0 95.0
End of cooling period 90.00 742.0 50.5
End of final holding period | 105.00 691.0 50.0
Breakdown 1182.0

Setback 239.0
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- A Ax F A= ol A HsmsAl dsks
- Ao vt A= WolA = HE7F o] AHAFE H|Eto] 1A3F ¥ wEEE)
A
@ 5% Hetdly WAz aE 54 23
i 3-1-43. A= #A44H
Time [min] Viscosity [BU] | Temperature [°C]
Beginning of | 10.25 26.0 64.5
gelatinization
Maximum viscosity 26.83 829.0 89.9
Start of holding period 30.00 785.0 94.7
Start of cooling period 60.00 414.0 95.0
End of cooling period 90.00 580.0 50.6
End of final holding | 105.00 560.0 50.0
period
Breakdown 414.0
Setback 164.0
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¥ 3-1-49. Y5 AR uigv]

A5 % g
E i 100 500
A o] 2E 6 30
a2~ PS (1.5) 7.5
N=EA (S500 1.50r5 7.50r25
KIMO, KIMO FNP)
Eaysy 2 10
A 6 30
w7t 5 25
A A 2 10
A8k 40 200
= 50 250

¥ 3-1-50. WAL A8 ¥E AR wig]

pilk= % g
5 100 500
A o] ~E 6 30
el A~ PS (1.50r2.0) (7.5 or 10)
A (S500 (1.50r5) 7.50r25
KIMO, KIMO FNP)
AEF 2 10
A 6 30
w7k 5 25
L] B 2 10
g7k 40 200
& 50 250
& 3-1-51. BF A8A W A= wigm
A= % g
E T 70 700
uhe 2 30 300
A o] 1~E 7 70
A 7 B 2 20
KIMO FNP BSor2.5 500r25
AT 2 20
Ae 8 80
! 5 50
I 3or5 300r50
ELA] B 2 20
g7k 40 400
& 55 550
M2 PS

w#x (E 3} or poly glycitol syrup(PGS) S

hyA

F 3-1-52. WA EF AR WE AR ui g
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A = % g
e 70 700
ule] 7 30 300

A o] ~E 7 70
WA 2 20
KIMO FNP 5 50
S500 KIMO 1 10

e 2 20

A 8 80
! 5 50
e 3orb 300r50
A 2 20

ik ! 40 400
= 50 500

x 0 YA PS or MAEH H, =*x E#H3} or

poly glycitol syrup(PGS) S

A 7+8 Texture Analyser(Stable Micro Systems)% 743l S
o= 43] WHE FA3 gho] Hr g o2 4 =(hardness)itS o
BUds. dEs daAe dFee] TheiAe de go® Ueuder, O A=
o] AAY JhaR= FEA(g)ol | F 3. Probeir= 36-mm rounded cylinder® Ab

Lo BEAZAL test speed 1.7 mm/s, post speed 10.0 mm/s, strain 40 %=
S
() 739 573

Az wel Rus FAASEY oste] FAeA S, TAXLSE, AF 10 cm F0
10 cme] YFEd 25 A F o= 1 Lo vy Fo Bus ZHsa 4
7] ol Az s Yu oA 2E A2 HEs AW F A 25 w2y
of o] Hy& A3t 1 ztolE Wo FuE SAF . olul W FyE FA
2 UF S v 84 (specific volume) 2. & YERH A LS.

(4) 2423
(7h HAAAZ 3 ARAFEA, ol 2E Fiel mE YA ARoFe Fd W)

@O =+
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18 3-1-152. WEAA A Rotat

¥ 3-1-53. Y% AR =7

A 24 55 A E&AE
=o]l(mm) 38.892 33.05 37.454
=9 (mm) 44,568 39.562 46.67

@ FNP 5%
Wes A sls - vkE & Al SAFY A7 dixzTtol BlsiA = ofkt 24 dE
S e F E glo] iR we AF, 7IE 2ol "olA AlFE A Al Wil
At Al vEstom o #E Al o] AR VX7 Bol] HAste] FH FF
HolA= Fez nel
& 3-1-54. ¥E AZPY A7)
A 2 GRS
$=0](mm) 38.96 35.03
%2l (mm) 52.79 43.39
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9 3-1-153. FNP A& WA AR ol

fr

@ FNP 5% + A9~ PS 15% (9.57] o] ~E

AmAGA ) AR EF AL A9 AR MEs PSE
FR AGT AE AF F bR T A SAF RUAe St oW U
of FEe/ UEhEe. BQ AAE A% F UE A AF 29w $5ed mUol
w2 7)E wae] glo] wEEA EASLE JFS AL AL AU

AR 24 B =& E
i=o](mm) 35.65 37.84 38.99
=7 (mm) 44.22 48.30 52.66
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.“J:ﬂ L IEE] #p mUEN
::5 mAERE7 :m LE R
" 10 "R EE - "HEFEE
10
L
o []
FNPSS FRPSSPS, FNP 5%P5, FHPS% FHP 5% 5, PP 5% 5,
UL | Hu 7| fuiR
¥ 3-1-155. ZFEZdd wWE g Ropy o a3 3-1-156. Zg x4 wE groy =
H] ! # B
() W% 7)zkel] mhe Azope] A W3
@O Wz AFA S 500 KIMO, AUz o] ~E
00
1500 - "
2000 - i
o .
£ 1500 ; : mrfxy
E BT 18T
1000 _
4]
15 ¥ L =
193-1-157. $573F Ao mE A e vl
Ws A% 713kl da5 g7t Al E ol FHA A ol AFY A7 7F olAH, U
Aol AR F FR7F FEER] S AFE gHeR B oo, Y AH 7|1Ho]
255 mvlo] AR 7|7k ol wAEol FA ol AsEAL. 24 F AAF
of getst A& vud F e JAA B FA Al AF7IZEe] BT FE AlE
w579 1Y F wshEh Srbe s
3 3-1-57. BE7|e mE Y¥E ARoMd A7
A A &L | 15 35 5F =
ol(mm) | 38.89 37.45 36.94 36.29 35.42 33.61
ESd(mm) | 44.57 46.67 50.21 46.44 45.63 43.80
@ FNP 5% + #H=> PS 15%
WE 71ke] AosaE gAlEe] A7) AV dREHJQeH, 53] 3FAEH A7) 7
A2 ddo] AR A WA BF A, ARopde] FIFXld 9F¢FE = FA
BFog Qs 27 37T A 7A = A Y, 5FAFHE WAde] X sk
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¥ 3-1-58. Ys7|3te] mE ARt A7)

YA 24 s 1 3T 55 7T
= 9

41.98 38.40 39.55 36.90 35.78 33.15
(mm)
=

53.78 45.44 50.36 47.41 44.97 43.19
(mm)
@ FNP 5% + %92 PS 2.0%
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¥ 3-1-59. Ys7|ite] mE ARl A7)

A A s 15 3F 55 7
24
o] 41.82 40.25 41.28 39.29 38.80 34.93
(mm)
ol 53.78 52.64 53.68 52.16 51.88 46.86
(mm)
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® FNP 3rd, ®= 2= PS 2%, PGS S 5%

WENT A e BAF 2] Badhd ¥ SR ABAEA W] 2
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Yellowness
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a9 3-4-116. 12 285 A Y5 AA e M= A A
(A: Lightness, B: Redness, C: Yellowness )

F¥ 3-4-10. 12 HE A Y%E A2 E value$t Delta E value =4 23}

SOMO S1MO0 S2MO0
E value AE value E value AE value E value AE value
0 day 60.26 - 55.87 - 58.39 -
14 days 60.53 1.27 65.58 11.09 62.88 5.05
30 days 62.96 3.43 62.22 7.30 55.25 4.59
60 days 65.83 5.87 68.44 14.03 64.89 7.34
SOM1 S1M1 S2M1
E value AE value E value AE value E value AE value
0 day 54.72 - 53.21 - 54.57 -
14 days 62.69 8.95 66.46 14.93 71.29 19.21
30 days 61.83 7.57 60.84 7.98 66.35 13.06
60 days 60.87 7.04 62.65 10.35 64.72 11.63
SOM2 S1M2 S2M2
E value AE value E value AE value E value AE value
0 day 54.73 - 67.13 - 53.79 -
14 days 72.49 20.32 72.44 7.15 64.02 11.81
30 days 61.89 8.21 67.21 0.67 67.69 15.55
60 days 67.53 15.10 59.83 7.51 64.85 12.87
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a9 3-4-117. 22 g d YdE Ao AL =

<C>

(A: Lightness, B: Redness, C: Yellowness)

43t

¥ 3-4-11. 22 25 A Ys ALY E value®t Delta E value =4 23}
SOMO S1IMO S2MO0
E value AE value E value AE value E value AE value
0 day 57.64 - 53.43 - 56.46 -
14 days 70.92 15.51 64.84 12.64 60.41 5.12
30 days 71.79 16.67 69.86 19.04 73.05 21.10
60 days 71.48 16.52 69.93 18.96 70.67 16.68
SOM1 S1M1 S2M1
E value AE value E value AE value E value AE value
0 day 55.98 - 52.60 - 55.11 -
14 days 67.53 13.31 59.83 8.85 64.85 11.77
30 days 69.33 15.94 69.05 18.10 66.06 12.47
60 days 70.45 17.66 69.86 19.48 71.62 19.44
SOM2 S1IM?2 S2M2
E value AE value E value AE value E value AE value
0 day 58.20 - 66.12 - 50.49 -
14 days 66.72 10.74 74.00 12.57 69.64 21.68
30 days 70.30 13.99 72.40 10.14 67.67 19.10
60 days 70.81 15.09 74.04 13.85 69.97 22.23
o 1A wE A PE, 24 2E A WE AEE 2F $EH0r Aol hojds
vellowness®] #tol S7F8tal, redness®] < FAMSIAY A4S & o 4+
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(A: Lightness, B: Redness, C: Yellowness)
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S1M1

T2F30 T2F35 T2F40
E Val AE R vl AE - p vl AE
atue value atue value atue value
0 day 44.98 - 46.50 - 46.48 -
14 days 52.69 12.15 48.79 452 49.95 6.43
30 days 56.04 12.61 52.95 6.51 53.33 8.12
60 days 49.36 7.46 49.38 8.72 57.54 17.3
T1.5F30 T1.5F35 T1.5F40
E Value AE E Value AE E Value AE
value value value
0 day 45.56 - 48.31 - 48.31 -
14 days 56.16 13.07 50.99 492 49.89 5.39
30 days 60.36 16.91 55.84 6.89 52.19 5.34
60 days 57.34 17.48 53.06 12.03 57.31 16.77
70
I 0 Day
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B 40
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20 1

T2F30

T2F35

T2F40

T1.5F30 T1.5F35 T1.5F40

<A>

- 217 -




Redness

Yellowness

16
I 0 Day
14 [ 14 Days
T _ I 30 Days
. T -[ T 1_ [ 60 Days
T T Il
10
8 .
6 4
4
2 .
0 L L Ll Ll Ll Ll
T2F30 T2F35 T2F40 T1.5F30 T1.5F35 T1.5F40
<B>
30
I 0 Oay
14 Days
25 I 30 Days
T -[ [ 60 Days
20 - T T T 'l' -[
T
1 T
T
15 +
10 4
5 .
O Ll Ll Ll Ll Ll Ll
T2F30 T2F35 T2F40 T15F30 T1.5F35 T1.5F40
<C>
9 3-4-128. SOM1 W&s A9 AMx A Az

(A: Lightness, B: Redness, C: Yellowness)

¥ 3-4-15. SOM1 A A9 E value®t Delta E value =4 23}

- 218 -



yellownessol| A &
73 tﬂ:—— _H;_M s

() W& A= Azxzd
# 3-4-16.

Aol &

ol 2271 54
CEER ESRET

- 219 -

44= yellowness?

SO0M1
T2F30 T2F35 T2F40
E Value Vﬁllsl:e E Value VﬁhEl:e E Value VﬁhEle
0 day 48.74 - 48.24 - 43.92 -
14 days 50.87 5.95 48.64 4.70 48.10 7.45
30 days 55.18 9.15 55.26 6.91 53.13 10.73
60 days 52.85 10.93 50.22 7.76 49.97 9.12
T1.5F30 T1.5F35 T1.5F40
E Value Vﬁlge E Value VﬁhEl:e E Value Vﬁthe
0 day 48.42 - 48.02 - 4554 -
14 days 51.75 6.43 49.04 4.83 48.26 5.02
30 days 57.67 11.35 62.69 14.83 60.29 15.68
60 days 52.73 9.83 51.29 8.37 53.84 12.31
@ A% ZH43 lightness®t rednessoll Al AE 7t F-21% xfol= Holx]
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19 3-3-12. -18C AAX=OAM Weae] AA 2=wstel ol mE AR 2= W
3},

(th sl % =7l
@O &2(25T)el A 50&3t dle & L8752 200ToAA 1283 7=

(2 =H9H
DO 2rR7) EA

@ ) EE AT B setm sho] T F19 AnG A0S OALDAGE o] 83
of Heln 719 AT FAY F =S 100974 FA(p = 24 mm)F WA A}
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ep F719] EAS SHs= WHS AIB ¥ wel Texture Analyzer(TA-XT2i,

WDI Ltd.)E ©]&3}9] three point bending H|ZEE A A4S
@ Three point bending HIZEES 93t 242 o33 L.
@ Probe : Three Point Bending Rig (HDP/3PD)
© Mode : Measure Force in Compression
© Option : Return to Start
® Pre-Test Speed : 2.5 mm/s
@ Test Speed : 2.0 mm/s
@ Post-Test Speed : 10.0 mm/s
@) Distance : 15 mm
© Trigger Type : Auto - 20 g
&) Tare Mode : Auto
& Data Acquisition Rate : 200 pps (% AXt) Ato] AzEl = 40 mm)

@@ Three point bending HI2E°] dd A A= 29 3-3-137% 2. Hardness(N)=
7Fl 7 S-E o] Ho peak #o = AoH Y flexibility(mm)= L Holl =¥sl= A A

7ol Mg ol e,

18 4 1%

hardness ——— Force [N)
Distance (mm) . 14

L 12

10

Force (N)

ol
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Time (sec)
1% 3-3-13. A& A<l three point bending H2=E ZA}.

(7h T AR 2=Wst
O Wds 5 77 A9 &% ¥sE 19 3-3-14° Yelds. (A fans 7hshA &
< A FIN) el o] s

Wed 7] AR 2xHsteln (B)E 24 V A A7]9
y

2 0EE dud A% 28 B 1293 WAt BEHde. BF
Gehbe 54 ol Matsts Axol EustAl HAsA gk o
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a9 3-3-16. W ¥We 22l mE AR 1d A T F719 A= (A)

brightness(L"), (B) redness(a”), (C) yellowness(b"), (C) E value( E= v L**+ a*? + b*? ).

© ZHR7] EAANA FANFE
219, brightnessoll A= H] 52

< oy AIRE F-20-20 MES A9 AANFE WYsd AWEE9 brightness7b =}
A F2 YsH MZE9 brightnessol Hla] ©] @A yeld. x5 FAgF=E
Jsd AZE T Were Ys 250 wE Zole #EHA &S A
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9 3-3-16. ¥E W 24 mE A 1d d 5 719 A,

@ &4 (hardness, flexibility)

@ 2% 3-3-17°0 W& =2 29 Aol wE WeA 1Y B3 & F719 =4S
UE . Hardness® 7249, Addl#F WeaS N-55-55 &S Ak v~
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a9 3-3-17. WE W 27 wE AR 19 A3 3 F7]19 EAL (A) Hardness, (B)
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W) A% 5 543
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yellowness, (D) E value.
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b 19 3-3-209 WE A 7|7 T =4 (hardness, flexibility)e] W3S EFY S
Aoz HAgFal o Wes¥ Aol harness’t =A YERUE A gkl 9
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of s TEAZ 7 Ax, YEAA it AFE(-18T)9F fFAFgE -20Td
A W st 2 ZHoE YEol ARHE dUAE Az £ e ool

- 241 -



A(F-20-2002.&2 WY-sstal -18Tel

(&)
)
offl
1t
to
ot ©
ol
ne
2
™
-
N
>~
X
Lo
B
k)
o
offl
BN

O iz
Oh ZEzTE F=(25T)olA 50+ &<t sllsgh = 200TCAA 127 &< F+99%1 F7] A
o, AolA AEHE T We FINEA FAY 2x=Wste 1§ 3-3-219 23
FoaE AR el e 5UF 2xd maeae.
30
—— Cookie Dough
25
720 1
e
‘g 15
g
§
= 10
5_
0 T T T T
0 10 20 30 40 50
Time (min)
a9 3-3-21. ¥E 7 AAY ds T(dHEa) 2=t
@ A
b a5t glol w7l (E71%)
O A s d2ds F 200CAA 128 w715 st #7158 X7 wie
o] Ao LE TS o&slo] 12, 16, 20& w<F 200ToA 9 3534 0]
QAo o o

@ Microwave 35180 W)

@ FHA &9< 180 W9 29, microwave?d FAF HE1& 128 a2 627 AZ
7Hon) 54%3F AR AL(off) DA ZAF AITHS 6, 7, 802 EEsto] dle s AAIg

© Microwave 35 (900 W)

- 242 -



ff=

ff, 45% on/45% o

= 0

/15

15% on

o

=

sl zApE

S

KR

°]-8

o

AEA e

1

o]
yal

ORI ES

s I TR B Mo N g T
I S
s WE s B TR RE o
@ of o4 B OB W L i
i o {
oy e OE <V T 2
N v ™ — Ny wool g oo ~ | =
= e G N e ™
I pELE mEeS ®
A Lo EERES Bo | o o
o U do 3 = oy o Ky w
< uw = XKoo WO T ~
@ o N 475% Lt
o < Mooy N o ~ |
ar g ™ o o N wmmmmi Ay
B 2 Ho . o B Ho X o o PR o ol 3
o . o = ol w X = ur o el M- t~
e S o S or = U - b
< g ~ NOF o | &
S B Ry e < B BRI
o = 0 Mw TG ﬁe_d%ﬂlom o |§
s N _@% I m#lmﬁ_.ﬂ% mﬂﬁ%ﬂmm w |2
= U T pst o o ) = o) = ™ 0% =
o M T g o e w5
o E © c._o _n__.m =3 B Ml N ~ ~
A o mw LR R -
5 N gg I L N o ™ o o
2 mw M8 o) e L A T e
porp)rmﬂ% E %0 g %%%M Ae%ﬁzﬂ%_# B
X = o] _ T o ! T o r o L
NN ) B TN AP to 9 N plo n ﬂ <0 < ob W ©
DeieRd  » BB ezl N, T E
—~
.nﬁ ‘m.w ~ ,._MM Njo o =3 o) = = ﬂAro il T O o A1 oy m
N R 2 ol ER LY pEETY ™
B E N x M by T EPSe s TAIEE T4
o > ~ N = NoZ B o I oag
Son oM X Oy wp e ol o J o s
dl ] = xX —_— W fy oy T [
@FWW%&O ‘WHM MWE?O_qu A,_..Aoﬂ‘mwllu w
R S R S S5 _w=A 2 E QUWow Y .
8 = ) o o il ,_Iq_./l o 2 N m o w = A_x
== N T T I T A BN o " -
0® @ o o EeR T AR I o o
.\UH o B = o ® © @) B = I
N

(
(2)

- 243 -

% 3-3-229] YERS S, AR

=

=

o] W3



Aol AWA O AA @ghork, T ABT Tt 2T Y FAR Aw
[e)

S YERA . ol Hlg 6, 8 A Fe] F-7]+ brightness7} #4313, redness<t
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™ L - _ I brightness

[ redness
I yellowness
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0

control 180 W, 6min 180 W, 7min 180 W, 8min

Microwave thawing condition

19 3-3-22. 180 W2 microwaveE ©]g&3}o] &3 & FLH7 F7]9 A,

CEEE
G HPAe 1Y 3-3-2304 AW vhsh o] vy AAT Al FelHal
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Microwave thawing condition

18 3-3-23. 180 W] microwaveE o] 83to] al 53 & 92 F7)9 ¥ AA.
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@ &4 (hardness, flexibility)
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Microwave thawing condition

18 3-3-24. 180 W] microwaveE o]83to] al 53 & Y2 F7)9 EA.
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ob AR EA
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Microwave thawing condition

% 3-3-25. 900 W] microwaved ©]&3lo] dls3st 3 7 FIo] AMr,

@ HYA
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control 900 W, 2min 900 W, 3min 900 W, 90s (D15s) 900 W, 90s (D45s)

Microwave thawing condition
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control 900W, 2min 900W, 3min 900 W, 90s (D15s) 900 W, 90s (D45s)
Microwave thawing condition

19 3-3-27. 900 W] microwaveE ©]-g&3}e] &3 & FHR F719 EA.

i

© 1% 30% microwave A& 3 F A3 F 15% on/off F7]2 A3k Ag o] thx

@ Microwave 35 (A& ZA)
Sil

P Microwave

w3 g A B e,

O 2R EA

@ ¥ 3-3-62 AHEHoE FANE = microwaveE ©]83td WeF7] AAE s
A

49 2 microwaveE FAFsHY] SlE g g
oz d =& cold spoto] EA L, 45%

3 u3 % B
A% A APTL Fent ok o Rr 2e pie] EASAL.

3-3-6. 9% FALE microwaved ©]&3to] dlsst & % F7]9] E2H7
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Mlcmwava time
Control
(sec)

After thawing
After baking
AECLTarE e 40 42.5 as
(sec)
After thawing
After baking
b 1 = 2oy v wetd S o, 30, 35% A@vto] ok olFE AS g
T A=
© M=
@ 219 3-3-2891A1 FA¥ = Aol o] 30, 3bx AEEA 279 AT gz
ol W3] brightness®t E-value’t © il redness®} yellowness?} o =% 9]
T BH7)AA Fstd el @¥d] dEol dojubA Skr] wiiEdl o= et
=)

_ _ _ I Brightness
I [ Redness
I Yellowness
[ Chromaticity

60 -

40 -

20 -

control M.W.30s M.W.35s M.W.40s M.W.42.5s M.W.45s

Microwave thawing condition

1% 3-3-28. 1% ZAFE microwaves ©]-&3te] s T 7YX FI19] A=

=
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® 40z d&ExAE 230 Ao BE AEdss dxzad 719 fAREE Ao &4l
Ha, 40% o] F 9] 425, 45%x AEFAF 2 AT EL brightness®t E-valueE
A 9] g redness9t yellowness?} tZtoll Hld] £9kS. ol 40% <] microwave %
ARAIZEo] s F7IAA o] AR ZEO ZHE A Rekal, B o] el A= Helss
dodd & vt Add = = A7 2 F d=

Q1
e P Er
5

o

Hd

10
[ Spread factor

81 T
g T o T - T
I
g 61
=
[e]
et
®
[*h
- 47
©
o
o
(2]

2 -

0 T T T T T T

control M.W.30s M.W.35s M.W.40s M.W.42.5s M.W.45s

Microwave thawing condition

9 3-3-29. A& ZALE microwaveE ©]838to] dlEe s & FHX FIo] HFA.

@ £ (hardness, flexibility)

@

Flexibility~ =+ txzaodlA A9 fAskAl WeEba(29 3-3-30). sHA R
hardnesst= BR7] 54, A%, {4 w72, 30, 35x A= hx
HU} gre 7S 40% o] F o AF oA HAap FrbsleE A o] #EESS. 53

A
=

40, 425% A2 =3 718 FAEE hardnessE UER Sl =
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40

I Hardness (N)
[ Flexibility (mm)

30 -
20 ~
10

0 IFT In Il‘l lﬁ II‘I ‘ﬂ

controil MW.30s M.W.35s M.W.40s M.W.42.5s M.W.45s

Microwave thawing condition

9 3-3-30. 994 ZAME microwaveE ©]83lo] dE3 T LY FI9 A

B Microwave XA} 7] ¥H7
O BAR7) EA

@ ¥ 3-3-7oA A" ZH7]oA &lE o] 2]5H microwave 3ls F cold &
hot spote] #zHx] = ‘1’%»}3’—, T Foll= woll & o zolE HolA g,

5

R

M| _co | monszoon | oo/ zmon “

3-3-7. WA E F7]9 microwaveE ©]83to] 53 F L FI]] HH

© A=
@ An7] ERAN #BE Ad} go] ARANAE BE ABTNA T WF 2
o, YEEd HEd 57 AEE AAw g el HHg
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80

- I Brightness
[ Redness
I Yellowness

[ Chromaticity
60

40 -

20

control 10s on/20s off 20s on/20s off 40s on

Microwave thawing condition

29 3-3-31. ¥4 E 5719 microwaveE ©]-83}o]

1

offl
o
o
-4
o
™
-
N
o
1=
ol

of

® 44
@ 29 3-3-32214 #ZAE AAH EE AFo] v=g 5o HIAAS 21 de=
Aol FAHAS. WA microwaved] F717F A HUE JFES FA ¥
Ao pky
10
[ Spread factor
87 T
B = T T
E
£
g 61
=
[e]
whd
&
[
- 47
©
(Y]
S
Q.
n
2_
0 T T T T
control 10s on/20s off 20s on/20s off 40s on

Microwave thawing condition

9 3-3-32. WAHE 712 microwaveE o] &3te] dEd & LY FI)9 HHA.
@ &4 (hardness, flexibility)

@ ol AFH ARY) 54, A, AP L Y FUEe] ke Folde] 1

[e]
o] A kA wt 3-3-17 3304 Belx = Hlel 7o) hardness SHAAE FUE
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0
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O Y& F71 BA <

i

}

N

D F2(25T)el A 14]

o2 190C=E 27% <t T+
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B

/e

B
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probeE ©]-&3}9 compression testE AA|SFA . IH 3-3-34%= AP A Az A
FQ Exol elasticitys= AW peakoﬂ Ao B(fl), g 30%7F stress
relaxation®] dojyt F9] 3 (f2)& 13+ F 2/f1 S F3kH o] ko] elasticityd

[.

K

=24

1.8 8
- f1 — Force (M)
V8 4 - .= Cistevce|mm)

- B
E
z E
8 4 9
3 :
e w
]

= 2

: : ]

0 10 0 3 40 50

Time (sec)

a9 3-3-34. 1@ A<l wI compression test 2}

@ Three point bending H|~EE 93 24L& vy 28
@ Probe : 18 mm ¢ Rounded Cylinder Probe (P/18R)
© Mode : Measure Force in Compression
© Option : Hold until time
@ Pre-Test Speed : 2.0 mm/s
@ Test Speed : 1.0 mm/s
® Post-Test Speed : 10.0 mm/s
@ Distance : 7.0 mm
© Time : 32,00 s
&) Trigger Type : Auto - 5 g
& Tare Mode : Auto
& Data Acquisition Rate : 200 pps

(2) A2}

h 95 = #HA AR 25 ¥

O YEs 5 99 AAY &= Wale 27 3-3-359 S (A)E AARFN)e o8 W
sH HA Ao 2xwsgleln, (B)E 24 V St Al7]9 fang o]§3sto] AUl F
FZ Ysa v3A A 2=wstel. oA A A5, °F -1147-17.8T HL ol A
B dojyks. dwrA o=z Awg AA ] g, oF -77-9ToA AWyt do
U= Blol mlistd WA AetdAte] v Fue XA vER S ol wE A9 A
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350

120

- N-40-20
300

—— N-20-20
——- N-40-40
—-— N-55-20
— - N-55-40
—-— N-55-55

250

0 200
Time (min)

5

100 1

50

100

80

24 V)el| o]gk w A

0

6
Time (min)

40

20

40
-60
40

( ) eaunmjesadwa)

(A)

() aanjesadwa]

-60

(B)
M3l (B) fanol 93 A F(F, fan speed

.
a-

-

b F& F

B

/e

)
25

eh HH7)(
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control N-20-20 N-40-20 N-40-40 N-55-20 N-55-40 N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55
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(B)

(©)

Redness (a*)

Yellowness (b*)

20

15 4

10

0 -

I Surface
[ Cross section

30

control N-20-20 N-40-20 N-40-40 N-55-20 N-55-40 N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

25 -

20 -

15 4

10

I Surface
[ Cross section

TT
T T

control N-20-20 N-40-20 N-40-40 N-55-20 N-55-40 N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55
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100

I Surface
[ Cross section
80 - - -
\ - el - - M I _
o Toh &
Q
+
% 60
©
+
%
5
E 40 +
n
w
20 1
(D)
o —H% A R R R X R R AT R E R E

control N-20-20 N-40-20 N-40-40 N-55-20 N-55-40 N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

0% 3336 WE WS 2Ad wE A4 19 A% T mu
brightness(L”), (B) redness(a’), (C) yellowness(h), (C) E value.

it
k1

(A)

© Redness WA= EE A WA @O rednesst WEa3 Ao FAFS 3t
S 7FA1aL, O rednesst FAMSEAW =2 @S 7. HW rednessE VT o=E
a3 FARE e VHAlE Ao Fdo] ettt dddls uw, N-40-20,
N-55-55, F-20-20, “12]3 F-40-40°] $-4=3}cta & 4= 9l

© Yellowness SWolA = N-40-40, F-40-40, F-55-55x7° AMZS A9t ymx
Ao @ el yellowness’t HET3 FAFSHA UEbon W9 yellowness
T N-40-40x71°] A@drS AQsta hxawo =AY FARH YErss. 19
vellownessE 7|22 & W, 2o FAE S Ze AFETE N-55-40,
N-55-55, F-20-20, F40-40<.

@ ¥We E value= A3 N-20-20, N-40-40, N-50-405 A| &3t 23 F-AHSH
e eSS,

@ webd WEs F718A 9 EZo] WA XYM brightnesst= HES5E T3, YA A
of og SA4o] vz WE FINAA)IY FAETE
S ul, F-20-20 2d°] 53

@ &4 (elasticity)

@ Elasticity= 1% 3-3-379A4 HXo] &
A YEbs S, wEbd Ws wasgA e 9

o

dge A4 grds Ae & 5 9

ol

A

<

o,

X,

Ll
o
_l
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0.7
[ Muffin

0.6 - l = T T .

0.5
0.4

0.3

Elasticity (N/N)

0.2

0.1 -

0-0 T T T T T T T T T T T T T

control N-20-20 N-40-20 N-40-40 N-55-20 N-55-40 N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

a9 3-3-37. W¥E W el mE AR 19 d3 & w39 &4 (elasticity).

@ AT T 5
7

6 "om mol= vH Foli Mol Aolmrks W] Holo A FEeAA v}
S(E 3-3-10). F9% FFo] dAE ago, 44 7zl Aolds% §4A
$HZ folo Myow FYA FHEol ¥ Ao BeY. ol AAUF U
A3 FANF WEEAD APPNA FEHOR Ve @4ow 19, of el
FHe BA dRe
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Storage time [daﬂ

(A)

temp. .0 (1] 1 7 21

(B)
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@ A%
O 19 3-3-30 A% /1% F oW EW AR WaE GRS AF 10 F9
1

HslE AW BES u olF brightness®t E-valuew= 74334 §lo] Wslsls= Ao #
ZH¥ %13l redness®t yellownesst A &3E o] %o <k7F FZUbsh= o] HY. A YH
AAHoZ Agko] AA] &y zF AT 7Fe] Aoyt A A YEehA] g w
gA Wezd 9 AFG7|zte] s o] HAxHe AMErE Wttty Ayd & gl
S X% 5, Ys 2 AFo] WAgde Mxd EA v A= g2 vv|sivta 3
o,
50 HE 1day
C 1week
I 3week

40 -

Il

control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

Brightness (L*)

18

I 1day

16 1 1week
I 3week
14 4

12

10 A

Redness (a*)

(B)

0 T
control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55
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35

I 1day
30 4 [ 1week
I 3week

25

20 -

B

control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

Yellowness (b*)

60 I 1day
[ 1week
I 3week
50

root(L*+a*+b*?)

E =

control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

a9 3-3-38. WE(-18CT) A& uwE vz Fwe] ME=w3l (A) Brightness,

redness, (C) yellowness, (D) E value.

© 38 5395 A% /1T % 4 G AREHE vkl 228

0} 0} O,

A% Aol vid wwe AEwste] vx: 9F w3k vl

- 266 -

=2
@k, ol WM¥ FWe Arwists yulle 29 3-3-33% U3 AdEA

(B)



(A)

(B)

Brightness (L%

Redness (a%)

100

I 1day
[ 1week
I 3week
80 -
60
40
20
0 T
control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55
0
1
-2
-3 4
44 L
-5 7 BN 1day
[ 1week
I 3week
'6 T T T T T T T T T T

T T T
control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55
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30

I 1day
_ [ 1week
25 - I 3week

gl

control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

Yellowness (b*)

100
I 1day
[ 1week
I 3week
80 +

root(L *2+a*2+b*2)

E =

i

control N-20-20N-40-20N-40-40N-55-20N-55-40N-55-55 F-20-20 F-40-20 F-40-40 F-55-20 F-55-40 F-55-55

% 3-3-39. We(-18C) AHel| wE w3 dHe AEwst (A) Brightness, (B)
redness, (C) yellowness, (D) E value.

@ &4 (elasticity)
@ oA AHE EFESH vzt A S Fegdo] ey B deojdoz A
2 AaE(1y 3-3-40). A Yesxd 2 I
=€

il

= [}

_4

de MAA G Ao 47
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15

Muffin Dough
10 -

Temperature (w )

-10

-15

'20 T T T T T
0 10 20 30 40 50 60

Time (min)

a9 3-3-41. Y& #HA A9 sE (e ==k

@ Ad
@b Microwaves ©]&3t 3%
@ Microwave 3l (180 W)
@ Microwave2 £l 7]14%¥ 180 W =3 microwaved ZAMAZFY] F7]& 18S o
Y= 6% on, b4% offY.
® 5, 6, 7% &9 microwave 7|52 FAAIFS FAEe] AHS A
© Microwave 3l (900 W)
@ Microwave2 £o 71¥ 900 W =3 microwave?] ZAAIZFY] F7]&= 18RS ©
Y= 30% on, 30% offY.
® 1, 2% #2r9 microwave 7] 5o & ZAMAIHS 5
ZARAIZE ] A5, xS A AgE v e ®E F7](15% on
/ 60% off)& Hﬂﬁo}oq A8 =
© Microwave & (A% AL
@ Microwave’} ZAME = 9 At 27] o), A& ZASE AIZFS 40, 45, 50,
60, 70x= W73t 3ssta=.
b AL ZAALE T HA 9 & gHe &
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60
Il brightness
[ redness
50 L I yellowness
- [ chromaticity
40 - T -
30 -
20 -
10 -
0
control 180W, 5min 180W, 6min 180W, 7min

Microwave thawing condition

19 3-3-42. 180 W] microwaves o] &3] al =3 & 32 o

=5

EERES

© v AmE BE QBN F9H2 Fo] glo] BAFAS(1Y 3-3-43)

100
I brightness
[ redness
80 - A H al I yellowness
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60 -
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20 4
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'20 T T T T

control 180 W, 5min 180 W, 6min 180 W, 7min

Microwave thawing condition
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@ Microwave 3&(=9 : 900 W)
op AR EA
@ 900 W %99 microwaveE Ag3to] W% ”1%1?1‘% =3 A= ¥ 3-3-129
ZE. 1% F9oF microwaveE o] &3lo] e A+ YERIFIH FAE EAS A
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H Aog FFS
¥ 3-3-12. 900 W] microwaved ©]-83lo] &3t & 9% wyle] HH7
g Microwave S5 4 87 (000 W)
14 i 29 (152371} 202 F71)
24
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O MEES =AHslo] el Ay(ay 3-3-45)= ZH7] EAT FAFSHA BRELE.
900 =9 microwaveZ 1+ &9 W& AAE &3 IS 23 A9 F
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(sec)

After thawing

After baking

Microwave time
(sec)

After thawing

| 40, 45% A 3&l+9] brightnesst control¥} H]<=
Zol EFelF o1y 3-3-48), I o]Ate] A|ZFE<h

microwavesS ZAlsle] 53 W32 brightnesst controlol]l W& SA YERES.
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Microwave thawing condition
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control M.W.40s M.W.45s M.W.50s M.W.60s

Microwave thawing condition

a9 3-3-50. % ZAE microwaves o] &3te] dEd T YR e EA.

& Microwave XA} 7] W7

) ARV EA

@ ¥ 3-3-14% microwaved & ZAIA S 4022 1433 on/off A|7HS ZZHE}Ho]
AAT Fo A= &F —_‘? HAAAZE H1 2 FeYet 5 w5
wo® Feld whge] Sol3k o] AN A Foke

¥ 3-3-14. 94 H 712 microwaveE ©| &35t 3|Fd & FYX WA ARV

Microwsa
time
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© &4 (elasticity)
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Microwave thawing condition
a9 3-3-53. MAHE F7]9 microwaveE ©]&3to] dFd T YR I EA
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o] 917] W&o 180 W HUtb= 900 W )53t wo] Agsit dutsm, wat o
A o7 FAbshE Aol YA T E ooy A] Aok fstrz kA 900 =
geo] dyinct o wrtn By, A9 Avs ngoR gazed §AY 545
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—— Freezer
e Back-seolki

Temperature (C)
é

21 T T T
0 100 200 300 400

Time (min)

9 3-3-55. -18C AA2EolM WE Aol dal rmwalel oo mpE A9

@ WE WAINE - I18TA 4T AHUA 19, 17, 27, 37, 47 @9l EA
e 2qsel A4 F 54 W82 FA4AS

rfo

[e)
D FAEHS 4] Astel WE WA FHLES BTl BT wW7hx] gR7H

G (25T)NA dfgstls. e e e WA A 2BE GHE A

@D Texture Analyzer(TA-XT?2i, Stable Micro Systems, Godalming, UK)Z ©]-& 3}
A 719 3+ texture profile analysis HZES AAEAS. o] EA F w79
AEA 2 7 = (hardness)®t 334 (cohesiveness) 2.2 YERY L .

@ Texture profile analysis H|2ES 93 =4 1S3 2e.

@ Probe : 100 mm compression plate (P100)

© Mode : Measure Force in Compression

© Option : T.P.A

@ Pre-Test Speed : 1.7 mm/s

@ Test Speed : 1.7 mm/s

® Post-Test Speed : 1.7 mm/s

@) Distance : 40 %

© Trigger Type : Auto - 0.05 N

&) Tare Mode : Auto
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& Data Acquisition Rate : 200 pps

@ Texture profile analysis HZ=E°] AP A1 A= a9 3-3-567% 5. Hardness
(N)+= 71| =] Hu peak dk©]™, cohesivenessi= Area 2/Area 122 AHA4kslH
A7 &= a2 JHE FA3tEH = ¥ YEFY. Springiness elasticity 2F 31
T sk, 7 AR 0 olA peak7bAl & A E WUEtW = ZHeiAlE Fo] AAE F
A7 dAE Zolewle s v gh

1+ Bite 2™ Bite

downstroke | upstroke downstroke upstroke
=1 .

Farce

N Area 4
Area 2

fArey” Time

19 3-3-56. A& A<l texture profile analysis HIZE A3},

%7 (differential scanning calorimetry, DSC)& %3}
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. control I Control
[ 1 day
1 1 day
7 da o5 | EE 7 day
25 4 Yy
[ 14 day [ 14 day
I 21 day
I 21 day
[ 28 day 20 [ 28 day
20 4
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5 4 5
0 - 04
Control N-20-20 N-40-20 N-40-40 N-5520 N-55-40 N-5555 Control  F-20-20 F-40-20 F4040 F5520 F5540 F-5555
Freezing condition Freezing condition
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Y 3-3-58 W% A" YE A 7)o wrE wWA7) 9 hardness W3 (A) AU
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microwaves Hd XA F71E vrYstA vhto] s Eekdle. A AP 212 (1) 6
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@ 47 Way) AT FATHEL FHSHE YU FAY.

2% W3

25 W= 19 3-3-70% 2%w. (A AAdFIN)ol o8 WU
watelm, (B)&= 24 V AY A719] fans o] &3t AANFEE W
E=Wskel. N-20-203% N-55-55 W& 7oA Ws Alzto] of &7
S AAUF A AddRE Y5 gqrog dAE 22%, BAE
AlZrol @EE S, F-55-20 274 s Algte] 717 whgho

A FEHOE Yeus EAHS AWE 0CTHYG ¥ &
ojttiE Ml ddu]e] A ok -9T WYelA AWyt dojyki=d o]
Az o] wjgtulol A gRlst 4 gl%o] Fito]l MA wiFv|e] 3576%F AA
F AAE 13% el Fas 2 A5 g aFP ol g3 o=

I gEo]l H7tE AAAEHR HEe] anti-freeze &= AWt S&7F Uyl
oJeHET ¥ 2rdA A&t As #EE 7 AV

_

O
U s R o [ o
=2
2

o ot H
MR R o

- 297 -

2r

e

d

N
—_— =

o

o



100

F-20-20
F-40-20
F-40-40
F-55-20

— e — — 5540
F-55-55
_]

xal

=

80

=S
[}

60
Time (min)

(B)

40

20

N-55¢} F-202 W7]==7} th=X]7h

40

20
-40
60

sto] 1§ 3-3-705 &8st 4

S

[e)

(0,) ®inesedwe |

10¢
ek

N-20-20
- N-40=20
N-40-40
N-55-20
N-55-40

———-= N5555
24 V)l ¢

3

o] ZA$mT} 2-3u)

80

60

o3

Time (min)

(A)
a9 3-3-70. ¥F 5 A 2=Wst (A) AAdFNN) ¢

=

=

40

20

40
20
60

40 4
(B) fanol] 23+ At F(F, fan speed

(0,) ®inelsdwsa |

(L) A=A ZF A (DSC)

&'A

)

qr
o

k)

,.EO

0.47
1.02
1.69
1.63
2.47
4.03

ST
it

N

)
Hr
B
__ovu

-

]

el A 130 C7HA]

g %

gE *

(‘)J__

==z
T 5

. 6
LZ]

%
Jehd

—_
o

by
3

1

T

=

fu.

g
(719 3-3-71). °]

[e)

=

& peak’} YEFUA] 2%

e

=]

F-55714] BE ZZA A

e
L.

10l

zal

=

QAT = w3p7F A A= 6

—_

%O

Ho

el

- 298 -



50

50
N-20-20 —_— F2020
N-40-20 .o F-40-20
N-40-40 F-40-40
40 4 N-55-20 F-55-20
= N-55-40 = F-55-40
£ N-55-55 c F-55-55
Y 5
30 4
S 304 3
C C
[0} [0}
ks ks
3 3 2
= 204 =
© ]
[0} (0]
T T
10 4
10
T T T T T T 0 T T T T T T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120
Temperature (C) Temperature (C)

a9 3-3-71. AAFAEFAE S We Ao FaA (ADAAU TR ded

Aam,

(th s
O =4
ep 25

ol 4
ol &

7.04

hardness+= 6-8 N Alo] 2 ##F

B)AA Y F= Yet dn.

s E
T“‘lé

Hardness, Springiness)

ol WE AR Fo AdAdu= RE WE 279 hardness7t xR
hardness® .t} 7189 S. N-20-202Ad o2 W&s3t odu = 65 FoF W5 A%
41| 9] hardnesstT 6.83 NoJal thx" 9] hardnesst 4.69 NZ ¢F 151 X9 =}
HPom F-55-20 2102 W3 J4vE 657 Y A4 4% hardnesst
Nol&. 12709 =HE=Z W&e3d AddnE 657 &< W A Ay

=

140

I 2 weeks I 2 weeks
[ 4 weeks [ 4 weeks
10 4 I 6 weeks 10 4 I 6 weeks
8 T _ - ~ 8 _ - T o T 7 _»I“
2 i L. i z il i fi
8 6 i = - 8 6 J
<] <]
s s
4 44
24 24
0 T 0 T T T T T T T
Control NQO -20 NAO 20 N4040 N-55-20 N6540 N‘5565 Control F2020 F4020 F+4040 F-5520 F-5540 F-55-55
Freezing condition Freezing condition
A) (B)
a9 3-3-72. ¥E AF 67 F WE 7ol uwE ddne] BA (A) AAuF ZH
Al WE5e 181 ] hardness, (B)ZAI N/ 2204 ¥&gk Q141 9] hardness.

@ SpringinessE =33 Ao A= N-20-209] 7oA 6F =< ¥ A%

ol

#4371

- 299 -



= 1249011 F-55-20°4 11.89%2 RE ZAHA thE+9 springiness?] 12.00¢} &
2ol & HolA Foke(2¥ 3-3-73).
20 20
N 2 weeks I 2 weeks
[ 4 weeks [ 4 weeks
I 6 weeks N 6 weeks
154 154 _
. L1
- - il - » T T_-
é z T § T
£ s
%) %)
54 54
0 T T T - . . . 0 T T T T T T T
Control  N-20-20 N-4020 N-40-40 N-5520 N-55-40 N-55-55 Control F20-20 F-40-20 F-40-40 F-5520 F-5540 F-5555
Freezing condition Freezing condition
A) (B)
g% 3-3-73. ¥E A 67 F WE ol wE ddn e 54, (A) AAdF =l
A WEek Adn 9] springiness, (B)ZA Ul #F oA Wssk 1dn 9] springiness.

© Hardness®} springinessel] x}o]E Ho|u} A7 o g2 Zo]lE =74 4 QAL

(3) 24A&

(7h) 27 B¢ W5 A &3 1 An 9 hardness®} springinessE #¢13 Ay FHoRE=
kol & BAou Ao w =7 5 v AR oYU, TS AAFAEFARZ B
AMEEES Bto] W A 67 F AR 944 54& 24 29 §F<E peak’t YEF
U] ol w3l JEEA] gt A & RS

(L) Ao Atgd d8e At FAdF A AHEE fand] 8L 108 Who|H
AT Al AFEE fan?] AE AREES 146-72 Whel. N-553} F-209] Ys&Ee+=
H =8ty Weae] ¥7] 55 Aoz Yged AREHE Jd89iY fans 7
u AREE Aol ol HAHow F-209 WsFzHo] oy ZwolA v f7
Aoz Aoy

. s
(1) 7%+

o ds 2 A%

O 47 dF WAd7e Ys 2 AgAy Wiy sAdsh

() s =24 22 A

O oz

eh st F2(25T0)d =gk AdnE YR oR AL

- 300 -



@ Ag
@b MicrowaveE ©] &3t 3%
Q e T AHEnY s TEE W] ] Hor NE EH38o] microwaveE XA}
S .
© Microwave 914
@ MicrowaveZ 5%, 10%, 16%, 20%, 25%, 30% B¢ 9% ZAEIS .
T (

© Microwave 3

@ Mz AsAade o on/off AlZHE Fdste] dAslE. We ddv=

Lo B2 microwave’}
AL ststo] A=
26%9¢1 7% microwave on A 2, 1322 Yo =
AbEFLal 28%%1 A 2, 4, 7, 14%FE o &A}*S}Mﬁuﬂ 30%<%1 4% 3,5, 6,
10, 1522 off A3 %= o]ef mpx7kA &2 7zt vrol A skl o

microwaveE 26% & AP AJEE FE7E A S
ZAE = F on/off AlZFS 26/26, 28/28, 30/30% = 9]

Microwave on A]7to] &

~mm-lﬂ
r\‘lr
m{oﬁg

o

® 99 AFAHNZ v" 27 microwave on Al 7Fo] F 30% Y ¢ on Al 7ro] 6%0]
L offAl7ko]l 75% 4 W FEHE M F FASAOERE off S 7529 Wi

an

‘0
2 Sel/ A4 A% 23S S8 S
F x

(© Microwave 7+8 ZAF Z274& % 3-3-21, ¥ 3-3-220] =407 T3PS =4
ol 9= 287Fd microwave on, oFg] A3} Zo}gl oM microwave offE
Eld,

H

et
>
>
PN
o
lo

¥ 3-3-21. Microwave 7t T2: (A) Microwave & ZAFAIZF 52% (26
% on), (B) Microwave & ZAMAIZF 56% (28% on), (C) Microwave & ZAMAZF 60%
(30% on)

el nnnonnnononnng

13% on/

(A)| 26=x off . — : : L :

0 10 20 30 40 50

- 301 -



sadwn | [T

4% on /
4.7% off
0 1Io 2I0 3IO w 8

7% on /
9.3% off
0 0 20 = o ’

(B)| 14% on /
28% off

0 - " %0 40 50

- 302 -



o | LT APV CUTL T

3.3% off

A NAVATATAVAVAVAWANAYI

6% off . . : : .

0 10 20 30 40 50 60
7.5% off . . . . .

0 10 20 30 40 50 60
10% on/
15% off 1 I S B |

0 10 20 30 40 50 60

©)

15% on/
30% off

0 10 20 30 40 50 60

s

¥ 3-3-22. Microwave ZAFAIZFO] 62 onYd W off A7+ =43 35 =7

- 303 -



6% on /
stz ot | || | | | |
20 40 60 80 100 120 140 160 180
6% on
onmtt ||| | | 1 |
0 50 100 150 200
6% on /
sz o ||| 1 1 1 i
0 50 100 150 200
6% on /
soaz ot | | I I I I
0 50 100 150 200

ol
=
e
rlo
k1
o
=
Q

=

[@N
j=)

%

wn

it
Ay
o
_O‘L
R
o

@ Microwave oven®l. 2 3l &

(2) A2zt
h e =21 =24 ¥
@ &=(25T)eAM ] 35

b QAME FelA AEYL W FRI FHMA AT wF gL 19E §4
3

R4 o

- 304 -



emperatune

Time (min’

a9 3-3-74. Y5 AAdv 9] A2(257) 3lEs T =¥k

2 Microwave ovens ©o]-&3l &%

P Microwave 3 A}

@ /HZ% microwave LEO0 2 ALEZALE Fd WYFs AN E 5 2T S A
& JAnE 7tE S E3l slestd Jddn e FEE S FuUA dE. AR E 5,
10, 15, 20, 25, 30% &<t microwaves A&HO=Z XAt st Ay E 3 3-3-23

o tebl 9l

rot
r o
{5
=)
2
offt

¥ 3-3-23. Microwave & XA S =

- 305 -



© Microwaves 15% oJU& A&ste] Abgk Agoe= ddu o FH
U ool Re] EWElA e HEQ cold spotd wOE I 5
= Adre] Fer N
o cold spot®= &3 4= AAL. 30% microwaveEs AL AP S w= AdHv]
o F27b &HE FuUA vt 2ol & wkA microwave =

A RS W AN E dlEste W oR HdstA] gk

W Microwave & (ZFd ZA})

@ E 3-3-2491 4 R microwave?] A& AL AlZFo] 20%U wWREH Fx

7] AEFske] 302 ZAMRS A FERE BT FUAoY AlFE A =

[e)

3t S, WA microwaved] & FAMAIZFS 52%(26% on), 56%(28% on), 603(30

ﬁd
el
i)
N

MicrowaveE 20% o] % AL S

f.:

it
o
oo
_?L
e
b

o

- 306 -



s &)
3-3-239] YEFHUS. Microwave & ZAFAI o] 52%0o]w 2% ond ZZolA
5

AV
It

Z on)E AA3ta olE on AFoE YUFo FU|E
4,
AA oz o] HA &kom, 13% on?l 1o
Z7F FU A . Microwave & ZAFAIZEO] 56
so]l AsHA doAuA FRkew, 7= onH 14x

)

= .

P
115/
2
o
\)
B
g
_E,
N
e b

N
Q
5
Lo
o
o
=

3-3-24. Microwave 3t8 FALE o]&3 Q140 35 (A) Microwave & FAMAIZF

52% (26% on), (B) Microwave % ZAFAIZF 56% (28% on), (C) Microwave % Z2A}
AlZF 60% (30% on)

(A)

(B)

2x on S 22F off

13 on/ 26 off

2Ex on fL2x off

4F on fLTE off

T=on/03x off

14F on / 28x off

- 307 -



105 o 1595 off

(C)

155 oo/ J0E off

© Microwave & ZAFAIZFO] 602U w on AlZFe] 62X 22 -9 cold spote] &
AskedaL, 6xHE 21 A ddue) g7 o FE5H FUsls. 6% on, 75%
off2 F715 xHs}to] o dme] Fx7F FUAA @a sfsEden
o gk ffobd FEW e ATE EA8HN 5 (3% 3-3-240).

© 9] dFAREHEH A2 v ;s =7 6% on, 75% off A wol| AF] o}
3 =27t EAstP oz o5 Fo|7] 98 off AIFE 75x wiFR EE7hv

- 308 -



3hle. 3 3-3-254 B 4 9l%o] 385% offel

2 HEs S, mEbA 45% offe} 525% Abolo] 478% off 21U& F

¥ 3-3-25. Microwave ZAMA|7Fo] 6% ond W off A|7+S =A% ¢1dn] §)%

6= onf 38.5= off

GE o f 47.8E off

6= onf 525E off

=

@ <1-ulE 6% on / 37.5% off, 6% on / 45% off$} 6% on / 47.8 off, 6% on / 52.5
Z off vl 7HA =Ho= dlsdqs W WF 255 FASAS. 375% offd wet

525% offd o ZH7} 41.147T, 46.67TCol™ 45% off, 47.8% offd w= 45TUHL=
S E A (19 3-3-75).

- 309 -



60

50 - T T

40

30 A

Temperature (C)

20 1

T
37.5 45 47.8 52.5

Microwave off time (sec)

I8 3-3-75. Microwave offA]7F 4o W& W% odneo FALE
@ <l dWZ 6% on / 45% off} 6% on / 478 off F+ ZHo=E dEPS W +%
FA8tH AdFH 7 HEHZ dlesd AS #EFE 5 S Off Aol 45%¢
hardness+= 461 No 2 thx< 469 N 7F3 H|=3 Aoz yeytg (2
3-3-76).
10
8_
—~ 6
=
8 T [ T
2, _
2_
0 T T T T T
Control 375 45 478 505
Microwave off time (sec)
19 3-3-76. Microwave offA]7F Zdo] W& Y% 21&n 9 hardness.
(3) 248
(7F) MicrowaveE 15% o|st2 A4 ZALSHY dlssld S A5 WH7F 124 %X

- 310 -

52



il cold spote] #4389 aL, microwaveE 20% o] A& FAL dlo] AN E & F35S
= A5 dAu e FHrE FUAT] AAEe 302 ASEAF Alddl= A= vyl g2
2o wabd microwaveE A% FAEE FEdbHe oldnE et wWow
A A stA] ke

(th) Qv E 3 50}7] 9 A= microwave 7F8 FAF #WH o] ©] s Aolgta Aok
3ol on/ off A7+ AlEBtste] AWEAL. F £AAZES] 129 30 on/30% off
ZHo A 6% on / 7T5% off2 F7]1& Z43] dFadS W +x27F 7FF ZF FA2H
JL 2 AS nfgo R off NS B AFEY 233 7}F H|=E ExS

o
“
7HA = WE 141 9] microwave ovens ©]-&3% dE F2> 6% on/ 45% off E F
ZAPAIZEO] 33 30%0]H o] M AE JAue] FxRIVF FUYUAA &a 4437

7bedt HE e E e

(th A7) % Ad Ays A48 59 @75 microwaveE ©]&3F sl dagE o
71Z "HolH=Z AFEHAS. A8 A, SEFHAAUANAE o] &5t EHS 243}
G5 w HAF s 2Ao)Roy, @] F microwaveE AFEE A9 dlE 2HoR

Olr

aziel Fejo wE JIs 3343}01 311% dyglFs N
Power=700 W, 40%P: 14% on/18% off, & 3%&).
(2h) W& A7 9AES HeE OEH —3— 1427} 7}F5 3= 2 microwave ovens 9]

g3 HA s 21S P99 S. AH A= microwave ovenoll A 8% A H &A=

F12(32% duty cycle,

dlo

o] HA dlEe ZEEZE YE AdAn dAFS HHE AETE 7 s fel AA
H HA e ZEEZS VxR Sto] J1Au Y A9} B i v TEEZE
ko] 715 %
=
ATE T3 =9 YT AW SAF Az gk HA W/Es 20S % 3-3-269
et &, 4 slle 202 AFME S5 Al ZodA AP solA MEetes 8 FA
o smart cooking 7]5S.2 WG E o] one-touchWte 2% s X7l 7}Fssles o 7

53],

¥ 3-3-26. AHE Ys dAES Az 93 FH Wy =24
A YezA HH sz
= EAL T4 9 wH] Fe .
W A3 7] :]L A Az J)(; o}\] o L: 510 = Microwave oven®= 30% on,
. = SU = Al 9 _
e o 30 % off (900W)Z 227+ FA}.
F-20-20°] %33t

= Microwave ovenP_i 6% on,
45% off2 & 3% 30x =A).

o
A
>
S
tlo
k
Ar)
_0|L
2

- 311 -



18

S
A

|

3 ol

5)

Al
=

3-3-273% %o

3
it

3t

S

ol A

12

&
=

]

A
=

(1)

[3da] AWE ¥ AAF F2 A3 Y/&F 7le AT

7 dE

% & 4
W o
_ o W= o
g ]
(%%OS%O%%%M ﬁﬂﬂpé il
%214&621621 ,*o‘le#a
o = G
g
i 5
~ op T
_mn w oy o
iy ﬂ ﬂug
N M_moio\/,
X i o
G % Al momoww
I B
H = . - o X
o S g oW e Ro
| O S~ Doy op X
S o <250 Ho W o BK
o ISR ] N o
M| = 5| = S| = | = W Mok =~ = o ﬂﬂhé i
= o) xo X X' 5o —~ b= ~
] %o o o ok m i) O,O Ho
i Wo O O oo | wﬂom
= (] X0 7K mo mo KO U SEN
R o BN o ™oL g
i oK X o Ak S
= M.D7 HT_ o o < H X
B =TS T gl Ao e
mo ok W ek < i
™ N T m MM
= I =y do O
me T . o — ' Om L Y
—~ r =N o)
T ~ i) Wy ) Tos
~o = = OME Ll,._‘qo.‘#o &o :L =) Z‘*
R N P .mnm_. W o NP o o i S 3
o | || 250 | oy oo | - i) = .5 0 KT Mo v
T - H o m L L om T = !
| | ® Aﬂﬂ || S|no o} e L T 30 o
SR S R Ny TRrREE2Ey &2
. 40 3 o g==% T, 22 =
. N - = . 2NN — X M=o S
k7 mE W Emme oy we oWy
o M.JM NI MR E E N oo o T o= oo o
.
@@@@@@@@ W@@@

/gx

- 20, -40, -55C=

- 312 -

-
1

H AR



AZHmin)
W3] 2 £ (-20°C, -40°C, -55°C/ X}l & ZH| ChE)

A

|

& 2E(-18°C)

C=

=W Koo o (°C)

B=4E &8 2E(-20°C, -40°C, -55°C)

s
Eo

i
o

<

1
R

-20C7F 9

-557T

3]

0 N-55-20 (Aol 9

@ dAl 1

m

ot
<V
o
Mo
el
Ho
=o

Al A ol
© dA 2

e

=
K3

-40C Y=

: F-40-40 (24 V =3 fan9 A7l 23]

)

o Z w3 5
TS TS AdT

= AlAel W

7F -40C7}F

il
o
o

ol
il

B

]

YA

o

3

A9

=4 F-E9] thermocouples

on
B

fite)

0
o

o

=
"o

)

Ton

Ho

. B

d grellA £ 1T ® 9ol

A
=

AJr

- 18T A 1¢

3l &

(th)

o] 25T =& wj7b#] 90+

K

s

s

o

oF

AL Foe o R 180°CollA 203t -

-
2

DIOS

- 313 -



)
o) A& FAl) thermocoupled A ZAste] W&

14

>
o
B\
o,
ot

@D Volscan profiler(Stable Micro Systems Ltd., Surrey, UK)E o]&3to] W% X7
g AFopde FuE FAsAE. FY= AFoRde Specific volume(H]F3]) =

vehel 1 AR ANE AFobds fETOR so] musa s,

@ =4
@ Texture Analyzer(TA-XT2i, WDI Ltd)E o]&3sle] mFol &4 st 23S
AAstgom oy 54 F AFoPde FHAEAE A E(firmness)E ©]&
e
W AFolde firmnesst™ AACC 74-09H o= ofefo] =¥ o] FAA .
© Texture profile analysis H|Z2ES 93 20L& Sy 28
@ Probe : 50 mm diameter aluminium cylinder probe (P50)
O Mode : Measure Force in Compression
© Option : Compression test
@ Pre-Test Speed : 1.7 mm/s
@ Test Speed : 1.7 mm/s
@ Distance : 40 %
™ Trigger Type : Auto - 0.05 N
© Tare Mode : Auto
& Data Acquisition Rate : 200 pps

1
[-'0
i
1
rlr
q
fult)
g
o0
=
i
o
H

- 314 -



CURSOR A

A poa
F Eesistance to

deformation

Area of work to
peak resistance

CURSORB
At start of
trace

Extensibility t

a9 3-3-78. M@ A2l firmness HAE Ay}

SADSC)E A3tel WESEA weh Ame] gusst dojibs 2w
& 0% Hdesie WE SuE AU o8 Y8 95 348

® Scanning electron microscopy (SEM)
b FAPAA W A (SEM)S o] -&3sto] Zhzhe] ZzlolA Wadt AFoldy mATxE
A =

D ANEE= cooling stage (Deban, Suffolk, UK)E TAFAXAA| o] AAsto] Alg7t =
A FEE 3 AJEH A dHOo = RY #FEA 5.

e A% 713kl st W J?:

NAFALEAS Bo G| of
b awel o= £4& dd AR

o] o
A .

(2) A2}

(b Aol wEe] BARA
H

O Y& T AFoHd vt &= W¥3tEs yehd 24542 239 3-3-799 2+ (A=
fans 7bebA 2 AAUFN)ol ola] Wed AFolde ==wstel, (B)= 24 V
Ast A718 fans 74EE AAAF ()l ola] Wed AFopde] =W, N-20-20

- 315 -



o] z3AM Fusrt TEREE f7bA] oF 4070 28NS B3 A WE AR
N-55-55014 W&ol ¢hms=v 7 29 *17“’ °F 115%°] A28 HU+. W
F-55-20 &7l W5 Algte] 7b4 whglom oF 11570 &8 5AS. N-55-55¢] 4

Az o e F 2= AA =ols éEﬂ Aasts B0 AA e o]}
A WEar AAlel 2=7E -55°Col mEEhe AlRte] o AA Hol ARl W &
=7 AR EojEs Aow ERIEi S

20
10
0 -
'— 10 1
g
=
® 20 -
1o
(/]
3
& -30 -
-
-40 -
-50 -
(A) '60 T T T T T
0 20 40 60 80 100 120
Time (min)
—— F-20-20
F-40-20
—— F-40-40
— F-55-20
—— F-55-40
—_ —— F-55-55
[}
F
=
pr=r)
©
S
[«*]
Q.
£
()
[t
<B) '60 T T T T T
0 20 40 60 80 100 120
Time (min)
% 3-3-79. WE F AFolgel LRk (A) AAWFNO 0§ Aol £w

- 316 -



-5°C

sk

[e)
.

24 V)el ¢

18 3-3-80°] YERAA

W3l (B) fanol 93 A F(F, fan speed

-

101
]
0

Bl

ojn
FLS
ny
Oy
Mo

=
7tel AAA 2 Ao anti-freeze THE A3}

il

-11°C

}o]

S

oA A%
o]

&H
Y

o]

=]

]

Z] o
A

kls

]

[e)

7}

2=

9/]

=]
=

10

B~-11°C

-20

|

4.8=-11°C
230

1~-10.5%C

|

-40

I .1

~5f~-11.5°C

Freezer Temperature ()

250

H.2~-11.1°C

st 1 W7 W

S

5.2~-10.2°C

&0

I Freezing without fan
1 Freezing with 24 \ fan

oA A

s
a

0
5
0

R

{ujw) uogew o 4 [B38A1D 89] WNWIXE JO ||

o

a9 3-3-80. AAdF = (HA)I AANF (3 A)TH Y ¥ =(-20, -40, -557C)

B} oy

il
el

il

il

on
B
fite)
ojo

N

The International Institute of Refrigeration (L., 1986)o A ZFz3}
- 317 -



(L}) AFolde 54 =4
@ #9] (Specific volume)
b W o mE AFode] 4 Wb AZEN 1Y A &
< AR AFopde FIE FAstY] AlAdg A Fopte] Fuet vlalst
3-81). We] Ry RV Ba F A= olitstebAief
FHl YES A7 st A=A e

1

o

3

I Fresh
[ Samples frozen to -20
a [ Samples frozen to -40
i a [_1 samples frozen to -55
5 a a abc £
ab
—_—
(=]
= od
e 47 bed
o de ] de de
E T 4 == bed
% 3 T e
> T
2
=
(8] 4
@ 2
Q.
n
14
o - T T T T T T
9582, 02, I8y O Obg S5 02, 02, Ob, O Ob 9.
YR/ 0; So., Lo, T8, "0, “70, 0; Lo. " 8o, V8o,
,y0e4/ 2y By Su Su Su %oy %y 5y S8y S8y %y,

Freezing treatment

¥ 3-3-8L WE A% 19 F ¥% 2o we aFopge] ¥,

W Fy7F 255 W Fdo] Fua & F o Aldg AFolde] FITE 466
mlL/ge 2 7F4 2 3 S 2
WEgk AFolde &
F-40-20, F-55-209] <
=

e

ot
o
o%
offt

N

E e Edol gL v

S

o £
38
o
o,
rir
o% 1:
¢
db
k1
o
_?‘_',
N
oS
o
N
il
Mo >
k1

mrlrL
i
oot
i

N

o g
=2
k)
il
H
i
K3
oz
&3
AN
flo
(0]
_O|L
2
-
Ho
H
il
K3
oz
lo

2
e
4N
4
4z
Ho
fr
4
2
il
AN
o
ol
2
Y
o
N
)
-
=
(il
[0 o4 ™
i
E
oty

At

o, Ulo O_|>i ol
)
my & o

AHoz 50%e] F¥ Airhss Bie. £3 Wde =dd g 194

Boox 30 g T
rlO rlr w OH'I

o

0

DN

_\7\_1‘

o

o
b
T

Au)

=

i

- 318 -



e

@ Firmness

- 319 -

=1

dlo

=
-

[ Fresh
I N-20-20
5 [ N40-20
I N-40-40
) T = 1 N-55-20
3 I N-55-40
E T - B N-55-55
()
: O (S
S 3 T
>
L -
=
S 2-
o
/2]
1 .
(A)
0 T - - S -
Fresh 1 week 3 week 5 week 7 week
Storing time
6
[ Fresh
I 2020
5 4 [/ F40-20
N F4040
) T [ F-55-20
3 ] T B F-55-40
E I F5555
o
£ T
: -
‘_g 3
o I'T
= -
g 2
Q
()
1 -
(B)
0 T L L S S
Fresh 1 week 3 week 5 week 7 week
Storing time
a9 3-3-82. Y A 713 F W 2o mE A Folte Fu wWEl (A) AAY
Aol o] A F AFopte Fu Ws (B) AAUF =AY AF F
opae) %3] s,
) Ws = mE AForde FARIME S AFoEE firmnessE S48



AFow Fo4 zolE HolA &ks. N-5H5 £ % F-55-56 =4

ol A
firmness”} & ZHAAMET & FHE HAI ol WYs S5 = == A|7Ho]
Aoy wep AFolge] FHd JFE v A= ASE AIRHAS TS ZFE WE
SrEgdE Bstn YF F2 X/ 08 3% F55-209 F-55-59) -9l o
1.5 N4 =9 firmness’t 716l Ao 2 VeSS

10 I Fresh
[ Samples frozen to -20
[ Samples frozen to -40 ab
[ Samples frozen to -55 a
81 ab ab ab = l
] ab ab ab
b l ab
g 6 - b b ab T
)
7]
(]
c
£
= 44
[T
2_
0‘ T T T T T T
958p,, 0, 08, O Obg S5 02, 02, Ob, O Ob, 9.
Y0y oy OBy oy Sy, Sey, Oey Ony Ony Sey Sey ey,
Freezing treatment
a9 3-3-83. WE A 19 & We o wE AFod9 firmness.
WA O firmness7h e FEEE ol L FAL Uehiy o] AN R
el Mg B AN, olHF olfRE WE SE/ T/ Tr YE TR
7 gagtd wme gRe AEEo] gAad. &4 v grvt EeEy A=
EAZRE ZFd UEYAY disulfide 23 o] wyso] A= who] BEx] K3

firmness 7} S7Fstth= A+ A 37 - (Verheyen et al., 2015).
Tk A 7)zte] AojAGE w2 Q) ofdEH "ol 3gEo FFH UYEL AT}

A4 FAAADE 7 2o WEst Boldvin dAHA AL

- 320 -



F-55-2001 4] o] B3]7} 7173

=0
3T

=}

oo W

o) - B

orono

oy oh

K T+ <o

W o

of o U

o

X

i o% o

1+ WL T

o .

L _—O\_

R o .

g5

=0

T of ox

o e
—~

<] 3]

=

335

97 744 wol FEQlen N-40-202 F-20-20 %=
A

o
T Ae. N-20-20, N-40-20, F-20-20 =4
UEAE o] o

=) o

I M 4
it

i3 o - : n

| ~ ("9 L

3 <0 1

a9 3-3-84. ¥ A 19 T Y

£

HE] A7}

N-20-20, N-40-20, F-20-20°1 4
F-20-20, F-40-20°1A x4

-

T

-

R

3

B
Pz fFeldoz Aol7k g1l e™ firmness

I=]
F-20-20 Z=3ollx 7} =+

w74 )

-

s

- 321 -

Azt ool
o] Aol nol

ki3

=

g
[}

gl o]
oA A

1

R

SECIEERINE
ol 44

)

o
@ e



0.72
1.43
1.50
1.84
3.19
3.56

N-20
N-40
N-55
F-20
F-40
F-55

=1 ex]
= =2

L

Kol
=]

)

a5 29 3-3-850] HERHRA

o
=

=13
=

A

N-202] 0.72°C/min®l A

oF - 8°Coll A AWarh AlFE o 7 wmE W £%2 F-559 3.56°C/minel

b

0
o
H

—

5 A5

=)
2]

°F -13°Col M W37t Al

-

R

-

T

A

a3

1|

ol Wizt 3 oA

20
N-20
N-40
N-55
F-20
F-40
F-55

< cooling

10

Temperature ( C)

Tonset
/__________________._____.__
-10

:[-—--—-——-—--—-——-—--—-——-—--—-——'—--—

Tend
Tpeak
\~
\/

. ——

-20

(Muw) dn opua mo|} jJesaH

Hr

- 322 -



=
-

= Ueth 2

Ao

0°Cell A vl =] Hol7F §le]

2R

o @77} §

s

i

Hr

Aol yoleh WHl7 woj A e A

)

e

N

Ho
=0

®

3-3-86¢l H] s}

=
=

o] A F-403 F-56x71oAM #2904 Ao

A3 F-20-2091 A4 -4

l

ol
3R
oR

¢

B

or
o
ol
S

|

e

el

s & v % % = o

1

I

I
a

!

ab

1
a

l

l

Freezing treatment

i2

I

ab

I

|

l

I
a

!

l

b

[N End

16 1 3 Peak

44

(7 ) ameradua |

(A)

-18

- 323 -



a
ab I
F-20 F-40

F-35

M-33

H

N-20

ok
4

T
=
o4

I 1 1
W o= N
o € -

(0 ) umesacuayy

1.0 5

(B)

0.0

F reezing treatment

)

o FReEel Hol.

M

o] vlAlG+% (SEM image)

==
‘:q‘

E]_]_'

®

71 €38l cooling stage

=
£

= ¥

3-3-87). 53 W& AH a1d=

=
1=

—
o

o

oF
il

-
1

A

. A-D9 &+

KeN
=]

At 2Rd e FEE JEUS

-
s

™ SEM o] A
N-20, N-40, F-20, F-55¢] Aol D¢ E= W& £=

o

)

=
o

Br

Mo

1(S.Zounis, K. ]J. Quail, m. Wootton, & M.R.Dickson, 2002).

o
™

- 324 -



a9 3-3-87. WE EHEe wE WE AFobd W= dw SEM olvA. (A)
N-20-20; (B) N-40-20; (C) F-20-20; (D) F55-20; (E) F-55-55. Scale bar 50 pm.

©

AT "l F3Ee] A7|7F 7HE A 25 ' YEYAVE HolX] Zom WEYAVL T4
2 % 5 9lg. Be} CE 034°C/min®] WEEEe] Fol7h glot mAl Tz

TR UESAZE & FAHL = Aol Beol d5 ZAAe]

e A
. =
EAsd A7t BeS BHolE D9 Ex /Mg w2 W% 29 356°C/mine] &
% S0}

p

'— =3

3-3-8791 (D)% (B)IA 1 F27} 743 AWF A% 2 F Jov] 22U MEA2
5 A F FAHC JE ACE B o 2RU YEQAE PF 57 wESE
F fAHE AL A5G

o83 A DSC ¥4 AWSGE AXF WE T4 F SRS du W F 9% 4
Rl Fkse Ao deld QEd ot U UEGA 4, £48 F
W Ed 2P EQARYE A2 APl Rese A7 #F, WE 7/ H3S
A2 aFobgel AL AsAA. DSC AHRHE A& A4 A UF FER
BE A4 web] WE SR/ mew Qe 249 27 3 @4sel A

- 325 -



5a
s

)

HES A &45 F

|

vl

w-

N

N-20-20,

o] o
=K

1% 3-3-8390 LFERY

KN
T

5 4Es

2

}
N-40-20, N-55-20, F-20-20, F-40-20

x

ol

Ko X]

2 Aol 2

9l

o A=

ke
L

BEge ETI Fo04 AolE BIYS 5

ar

F-55-20, F-55-40, F-55-55 271 A]

—

|

=

I Fresh

Qaq
couw o L
R
o 0 0
2ee
g5 8 d_._ -
N N N
R
EEE
11 1 —
220 k-1
o Qo Q
EEE
R .w_|_ L
gl g

k-]

®

©

ab

abc

abc

3.0

T
w
N

T T T
o 0 o
N - -

(6/n49 401) Mngeln 3sea

0.0 -

0p... So.
Lo. V8.
sd Sé/

0.
o,
J Sd

Oe., Op.
. ©0s. 20,
5, O,

L 0,
S, *9“4, (D e\y

0>, 0s, 0O . Op,
., 0] 0, Lo, Lo
N P P TS Sy

‘/s(%o

Freezing tretments

Fel

S

ol F83 vtow wWALeA

9]

mo
)
B
E

G

)

5

Al

o 7 d4ds &

<
T

Axo] A= s

o

k<3

uff <2-of]

A E A B

= =k
R =

=

)

i
o

i
—

oy

)

o

il

=l

4 we) 237t Fof

5

- 326 -



4

ki3

= ojn

A "™ 2549 dE]Z o

e 2ol flo] w=EHof

S

o

WA

d
i

115
=

g x|

7}

tel Gobr Sb&(2¥ 3-3-89). 54 4

Ton

. or

2410 A minor peaks oA

o
K

)

o
0

il
A+
)

R

T

Wil A A

-
X

ol Al

¢

]_

file)

N
N

g A

23!

Aol Al

=
3

| ol st

-
=

WEYA T disulfide A%<

bl ol

7}&

= ==
= [e)

S 2% firmness

ol
5

Hn

minor ./

(Mw) dn opua moy|j JesH

20

10

-10

-20

-30

-40

-50

Temperature ( )

7
Hr
=
rvze)

AJr

a9 o=

19 3-3-89.

il

3-3-90). 7F7HA ¢

] F-20-209] 4% 7

= =
—;TO

SN

ad

1 N-40-20°]1} N-20-207 ©h= A 3x107 cfu/gwE9 &

Ad

of "=z

- 327 -



- 20°Cell A

web 74w
2.5

C(1.84 °C/min)ell A

[e)
= .

O OO OO
CcPPF TP
ERFFPBD
Czzzz=z=

|

_ TI“

— =

o o o o o

Al — — (@) (@)

(6/n49 ;01) AqelA ysea |

(A)

5 week 7 week

3 week
Storing time

- 328 -

1 week

Fresh



[ Fresh

1 F4020
B 4040
1 F5520
B F-55-40
N F-55-55

N F-20-20

2.5

T T T T
< L < Q
[aN] — — o

(6/n49 ;01) Algeln 3seap

(B)

0.0

1 week 3 week 5 week 7 week

Fresh

Storing time

4

13 3-3-90.

(A) #F

o

(3) ~42&

0
o

o

—_
fite)

oI
o

el

Nd
o
N
e

o

el

=3
o

o

ot

S
&

FAL Ao
Al vuzk 2

e

B ERE 20, 40, 55°CE 7

=
©

ot

vy
file)

ol g3te] WE

3l SEM<

b1 9

235

=2 %
15 9k

i

o]

AF
=

=
=

o wATE W

1
= 4

o)
o

|

A
E=7F stobel wel O AEE

2 -20°C& 49

=
T

Hel 2lem 7l o

oA 7HE ol AF

e

[eliYe]
=

o}l

45}

=
=

Foll X TR =

S

oA dRstrE -22°C o]

- 329 -



on/off A] 7t

o

=

-

T

P!
) A}

=2
[}

3l = A
off

=

/ 20

ff, 10& on

= 0

/5

= on

o]
1
&1 (5

I

Ay o] wet /fEFE microwave oven

=

=

& =

=

A
A %2

=1
=

o

i
%

@ Microwave 3ll& (% ZA}D

@ Microwaves 10%, 20

A
P Microwave
O Microwave
® 914

@

7h ¥&

on
B
—_
10
!
W

fite)

o
H]T_

o

oﬁ

B

o
0

o
]

)

o

@ 2 Ao Fu

B

—_—
fils)

0

X
_Zgﬁ

s

=0

ol

of-
T
o)
o

g
o

o)

(2) A2

a&

(25°C)ell A ¢

o}

)Ao

>

@

&

[

=2 19 3-3-91% #o] Aol 1A o=

o_w
B

—_
o

- 330 -



3

20 4

0

T
= =
= —4

-1

(2,) aimeladwe

-20

60

Time (min)

&

9]

@ HE7)(25°C)ell A €]

1o

19 3-3-92).

o

I

7

Bk
=

19 3-3-92.

=
=

@ Microwave

@P Microwave

of

@ 7HZ¥ microwave

- 331 -



a3

3l &

}i

10, 20, 30, 40, 50% &<t microwaveE £ 02 FA}LS

KN
=

aoby

dp ofn

=
=

O Microwave

i
B

o]
2]

AA 7

==
=

]?l,

)

o}
e

Ko
= .

2 3-3-93°] UER A

1
.

st o

=

o

[e)
A&

-
T

=
s}
K]
o
=t

=
=

© Microwave

94 rEb

3-3-

- 332 -
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19 3-3-959 7ol
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R, 1 3-3-96014 #FE mpel] ofst¥ 20% o]st A% dF Al Wh=o] A
o2 dlEo] HA %2 Aoz Alsd. TS 30x o] HEH NiFe iy

SIS < )

5 3

FAH RO ol WFol ©owA Hobey MEZe] FuUA WA A
o
5

a9 3-3-96. dA LA FHHgE o] &3 microwave 30% A& A}
s F=.

@ Microwave 35 (7+d ZA})
@D Mz SeA2"ES vger FUE I 2435t AYsdS. f9 2
3-3-96°1 A4 microwave?] A& ZAAIZFO] 20% o] Y wjHE WS AR Ko <

o)
= dAto] HASY o2 2 microwave (+8 FA} on A7FE 15% o & A A S}

d Z21 A% off Algto]
24w sEo] nE2A HE AS #FAEAS. on Aol A A wpA 9 cycle©] 7F
8 A HdEHe d4E st S (2" 3-3-97). wEbA du Ao A& A
& EgR2 A 77185 245 A8S FAEA S
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55 on/5s off 10s on/40s off

10s an/20s off 155 on/30s off

p—
=
| ———

205 on/20s off { A4 155 on/60s off

© 40x AL ZAF A H 25+ 287 259 v =3 37°CR 2 E ZF microwave
o S
=

L AFolA b= s 2 de ¥ 3-3-29

D1 200n200ffX 2

D2 S5on5off X8

D3 10on 10 off X 4
D4 10on 20 off X &
D5 10 on 30 off X 4
D& 10on 40 off X 4
D7 10on500ff X 4
Da 10on60off X 4

@ # 3-3-299 #o] microwaveE FAFstY] slEste] P2 A FolAe]  specific
volume D63 D8olA tx3 FAE F+& - HE=ae FyE 6.26
mL/gollem™ D6 D8 2=71<Ql on AlZF2 10%, off A 7H2 ZH2F 40, 602 745
of xa FASE 21 597, 5,94 mL/go 2 zZt7t A EHAS(2H 3-3-98).
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1 Frash Thawing consitions

== Continuous

I Duty cycle 1

I Cuty cycle 2

FFo}42] specific volume.

Mo

19 3-3-98. Microwave 1+d ZAF &

w3 7 2740 WE firmnessE AT A3 AAH S 526 NOI ojxrHTh H4

2 2ou] o4 firmness7} Z7lelE AS wow D4oA FA3
%7}8}93\]—4'7]' off A}ZJ'O] éﬂxltq 1 ﬁrmneSS7]- Z:}-ﬁ\_-g‘]_.t; 7516(;]:% Eg}gq %_7__”3_1]
[e)

o2 FoshA FRE(TH 3-3-99).
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a9 3-3-100. A A 7S o] &3 microwave {F8 FA} Al A FolAkel T A

A=y

(3) 22%

(7}) Microwaves 20% ©]/ A& AL st AFobd RESS dlEstaS 45 w59 o
FHo] o= dio] B A microwave? onAl S 20% olste] Fr|2 7HE ZA}
sto] Wisol w2 HE S GquAdd 2 2 AES Fsto FAEAE. e =
710 2= microwave on A 7S 156% oldt2 AA S off A7+ thEA dto] ofn]
AL 3L o5 Fa off Algke] AL on AlFFe] 10z o]stY Wl wWkSo] LEA
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A4 - ASEEHAYE s a7 7heAEY 4 A% TIs N
)

[13X]: ¥ ¥F WA Y dough syruping HA 7l AL

1. Y& Y% % dough syruping % &4 &4 7}

=4
O B ARANE B3 3E A4 AZE S5l FRATA FYRA} YRS ST,

fe]
7 FHELFYEE, g93E8E3)S 25 mM sodium  acetate buffer(pH 4.7)¢F  sodium
phosphate buffer(pH 6.0)°l 1:5 B &2 Z}z} HA7F 3 4ToA 1A7F wdtsie] &

St A Yo Xylazyme AX tablet (Megazyme International Ireland, Ireland)<

[e)
#1 whatman filter paper®= A& %, 560 mnolA 3% =43 2 A159
AH8E pH 473 pH 6.091A4 xylanase &4 = 43t w
pH 475t} pH 6.0°1A4 1.75¥ ¢ =< A4S H<J. Xylanase?] 1 unit
3}

Astol A G AIZH1E)E S arabinoxylan®] U9 1 pmolZ %
)

M
%

N

N
L)

¥ 3-4-1. ¥7F50 £A43F+= xylanase?] pHol w& 3

Xylanase &4 (unit/g)

o,

pH 4.7 pH 6.0
AR 1.306=0.001 2.029+0.002
ube 2 0.854+0.001 1.428+0.022

(2) A4
(7h) 48 el EAls= xylanase?] A pHE FAelalA}b sodium acetate buffer(pH
4-6), sodium phosphate buffer(pH 6-8), Tris-HCIl buffer(pH 7-8), Glysine-NaOH
buffer(pH 8-10)o14 9¢} H A3 o=z IS =As o, 7 Ay xylanase
o] &4& pH 6.004 7F4 =& AL geld
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i Pl - @ wiate Buftes

Relative activity [}

il Pl P bt am el Tasy

T HE) Bl e

e ([ P i P 0V il T

Jrid

19 3-4-1. Xylanase®] &Adeo| v x+= pHe &3

U WA a5 Bdo)] £4138tE xylanased A A B4
(1) AAAE
7hH 2 Ao s IRFEZHEEE, e B S AHeE
(2) Ay
7h) FFEEFEE, dEB)E HANS 21049 B9 4& Mixolabg o] §38fe]
sk 22 100g, =77 (0.06% sodium azide containing), NaCl 0.18 g& 4] %,
100 g pin mixer(National Manufacturing, Lincoln, NE, USA)<& o]-&3}lo] 3% 30
%59 mixing ¥ =% WA, 1, 7, 144, 5C) A ¥, sZ270=xso AHE.
7y AR7IvE R A7 %38 dough 2ol txﬂé}l‘c xylanase®] €4-& =743}7]
el 9ot A © 2 pH 6.001A =A3}
(3)/\1 647:131}
(7 % 3-4-194 R A o], WAA% 713F &< dough'l xylanase?] &7 =}o]
7F 10% W&ol 14¥9o] x|t jﬁ—oﬂE xylanase®] &Aool &A= S Y
& 127 o] %= xylanase®] /o] A~AE XA il EA g
¥ 3-4-2. YAV FFE Do &A% xylanase?
&4
Xylanase &4 (unit/g)
AR Eia=Ro
a7k 2.029£0.002 1.428+0.022
3 0d 2.034+0.007 1.496+0.012
g 1d 2.111+0.031 1.510+0.005
g3 74 2.003+0.004 1.609+0.005
W 144 2.067+0.002 1.609+0.008
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44
Xylanase &4 (U/g)
e Eig=Eo
b 2.029+0.002 1.428+0.022
Y5 125 1.931+0.000 1.407+0.004

th WA-YE A F xylanaseo] 93 A A9 dough syruping jE FA]
(1) A3dA=
hH 2 A
(2) A
b =+
(}\)i

A

i)

a9 3-4-2. AEEoZ vHE doughel W¥A7IZF ¥ syruping A

a9 3-4-3. WEF o= 9hE dough®] W47 syruping &7
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h) WAAG A 7Y ol FHE AlFo] §om RY A2 AAAFASH, 35
S E | 3}

10

& ——
= 5
=]
B
=
a’ 4
[=]

2

1
o
(i} 10 20 30 40

storage time {days)

9 3-4-4. YA 717HE syruping @4

£ syruping 34+

a9 3-4-6, g E o 7 wE dough® WE7)7bo] wWE syruping dAF

W) Ysrad 4 5
HE 38% vFER 64%9] syrupingo] dojut= AL Feld

N
2
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=
T o
=
2
o
o s 10 15

Storage time [months)

a9 3-4-7. Y& 7|17k wWE syruping @4

2}, A7)k & xylanaseo] €3t arbinoxylan + A% &9l
(1) A8

pik=S
(7h 271 %% dough +&(ZEE, wEB)AA 84 arabinoxylans F%3Fo] A&

13
.
(2) A
7h WA, 7, 14, 359)%5 ¢t xylanased] ¢ 3+ arabinoxylan® A% WH3EE H7]
A&l 2% dough & (FEE, el ) A 84 arabinoxylane FZ3F%
3 F%F3% arabinoxylans FT#/° %<9 F HPSEC-RI system= ©]-&3le] 4]
1Y 3-4-8).
4q sample + 40mL water (pH 7.0) Boiling to nactivate enzyme, ethanol
— precipitation, and washing
stirring, the mixture was bolled
Secondenzymetic treatmeni.
am-,r?nglm;uﬁldasel_:l Uig, pH4.5, 50°C,
]
o-amylase Enm;,ialgma#.ﬁd-&ﬂ]
"; |:| man
v | Diryed 40°C, 24h |
Protease 500pL (megaryme)
| 50%;,4h
T h&c{.ll'fﬂlplldlﬂ'u TMarenal was wasied
| B0, ethanol, anhydrous ethanol, |
Boil to inactivate enzymes acetone
Centrifuge (10000g, 10min, 187T:) l b 1UP:dEit:n:tw:ﬁ:;l‘-ﬂe;g“ D |

19 3-4-8. =84 arabinoxylan F& A

(3) Ad4dn
7hH WA 7)7k0] 0Uel A 3HYE APAFE FHE 2L uHR dough e a4
arabinoxylan®] {ztgFo] Zropxl A& HSQ o]=
xylanased @4 o® <3 Expgke] Atz Aztd.

o
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orAH A HA %

fs

®

71 = AgoAMe AEAA FHAlE Guar gum, WAE A FrEf¥E Xanthan gum,
A Z2FAAA FelE Carrageenan 5 37}A hydrocolloidsE A A 3te] Alg3st9 i, &

%~ Transglutaminase, ViscozymeS A& 3.

(2) A

(71 44 ¥ hydrocolloide &-&3ste] @9 A3 § 492l Transglutaminase, A3
B3] 524%Viscozymes AE3le] ol5o] WA/WE XA dough syrupmgOﬂ
nAle G A 713w 43" 3-4-10).

[ Hydrocolioids (Seed. Microbial, Seaweed) | [ Enzymes (Cross-inking. cell-wal degrading) |
Guar gum Kanzhaﬁ.gurr'..c.arrageenan [ Transglutam:n.a"se Viscozyme |
| Frezen dough for bread | | Refrigerated dough for cookies | | Wheat flour-based food maodal |
[-Storage: 18°C, 16 weeks) | __B;F;_D;u_g;

! Storage (3°C, 8 weeks) Iut—

. Hydrocolloid &F¥ 3% H7}t
(1) 23IA=

(7} ¥ Ao A= Guar gum, Xanthan gum, Carrageenan 5 37}4 hydrocolloidsZ A}
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&
(2) A
7h & }T 0.5 g9l hydrocolloid &< 30 mLE
100CoN A 3087 W= 3 15000 x goll A 30

et

.|_4

E o

D= olF A4 FAE FAstL Aeds 105THAA Axste] FAE 4T
4" Ao FARFH Fites Y= M4 ‘FEEFTFS(WAL  water

absorption index), &3 %=(WS; water solubility), & (SP; swelling power)' = ©}
o] Ao ojste] ALFEHFA 1).

v Water absorption index (WAI) = wet sediment weight/ dry sample weight
v Water solubility (WS, %) = dry supernatant weight/ dry sample weight x 100
v Swelling power (SP) = wet sedimentweight / dry sample weight = [1 — (WS&/100)]

1L 58 o AL

(3) AA4Ax
7hH ¥75¢} 0.01%, 0.05%, 0.10%62] Guar gum, Xanthan gum, Carrageenan £ <2
Mol 23 100%=eA e F3tse ZAT 23, 294 hydrocolloid§ <4 9]
3t w7 E71EFE 3o AAE AEFES HAYS. o= hydrocolloid 7}

S

Gl

7]' 2T =
¥ FZ3teEo] 7] wEo 7 AZE oA, Hydrocolloid §HE 719Ed A Qo= AR
o] 32 <18}o] hydrocolloidol ¥gle] 4350l F240] S7Fg. 28y 100T ol

A i zTeF vl alske] 0.01% hydrocolloidE H7F3 A5+ ST, £ %,
Wigo] oo g Aol7b gAY L8y ot AN AFES . shAuh
1 o] 2 2 hydrocolloid®] F%7F F7ME4E F3lso] o]l F7FEte Ao
= ¢l =4, hydrocolloidd] = Oﬂ m2 A% Aol e AFE A XSS

¥ 3-4-4. &% & Xanthan gum?d x4 F3t% H7}

Control S e 09)
0.1 0,05 0.10

WAl 174520002 178940.02 183=£0.02 194020 01

25 WE[%) 657019 7agEL0 14 B.80°£0.05 1098540 12
&P 1872002 192320 02 2.01%£0.02 218540 02

WAl 812026 8210 24 928050 10.703£0.50

100 W) 23.758+038 241841091 24 962047 26.51°+0 26
Ea 116942039 11.63*=028 12372072 14.56%+0.70

(Means with different letters in the in the same row differ significantly at p < 0.05)
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¥ 3-4-5. &% W& Carrageenan® x4 43}% H7}

Carrageenan (%)

Control
0.01 (.05 0.10

WAl 1745002 1.79°£0.03 1.787:0.01 16831001

5% W5["%) 6.57£0.19 64090 08 93450 11 11.907+0.06
&P 1 8702002 1.91240.03 1.9740.01 208420 02

WAl 8.91':0.26 B.96¥+0.26 9.271=£0.07 942=:0

10T WiS(%) 23.73%+0.33 £1.255+0.23 24.267=0.47 27 03%+0.42
5P 11.68°+0.39 11.38*=0 .40 12.23+=0.08 12 918+0 29

(Means with different letters in the in the same row differ significantly at p < 0.05)

o YE5-YHA A F hydrocolloid 7 7Foll W& dough syruping 3 7}
(1) Hydrocolloid 77}l w2 Y58 AW 229 dough syruping 4
7h AdAE
O # Ago = Guar gum, Xanthan gum, Carrageenan s 37}4] hydrocolloidE
AF8-E
(1) A3H

= O
L

@ Hydrocolloid €95 0.2, 04%(w/v)Z ®&31, mixerol| A 7% 100 g, &1
g, e 15 g, O]/\E 2 g, HLEY 3 g, o}/\ 2 3250 ppm) 25 mL _-_7_?43

i

hydrocolloid &9 642 g& Y &3ste] ¥=(dough)S W, 1 & WSS
a5lo] falcon tubedl Hob -18TolA AgsldA A4 A7IZH2, 4, 6, 8, 10,
12, 14, 16 weeks)o] At ¥ 7AWo] dough syrupings 543

F 3-4-6. YE& A A g

A'-;r.:}rhir aﬂdl 3
Flour  Shortening Salt Sugar Yeast Water {50ppm)

Flour basis (%) 1000 3.0 15 6.0 2.0 64.2 2.5

Ingredients | — | Mixing | — | Dividing | — | Freezing | — | Thawing

!

Punching «—— | 2 fermentation — Punching — 1* fermentation

|

Molding —> Panning e Proofing —>| Baking |[|—> Cooling
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% 3-4-11. ¥F

ofo
N
2
ox
B
o
ol
k1

[ omagls —y@uiprtinvg (7 )

=21 2. Dough syruping AlAF2]

(th) A4

® Hydrocolloid(Guar gum, Xanthan gum, Carrageenan) & <%< 2tz 0.2, 0.4% # 7}
3 Ws& AW AA 9 dough syrupings #A43 A3} 8F A=A = dZ2T9
hydrocolloidE 7}t Y58 AWAX 5 dough syrupingo] Al AIsHA]
kS, AT 85 o] F & tFE o A= dough syruping @7do] A1A3] 7))
AA 16572l A RES: W] syrup HA] Aol Hls ofF 3w AE FUHE
HydrocolloidE 77} Al A A2 49 tZFHt} dough syruping d7o] A
743w ATS weow, E3] Carrageenans H7H6F o] thxTo ] 3s}o]
EfAlHEo] 57.2% A,

== Confrol

=@=Cuar gum0.2%

== (3Uar gum 0 4%

—— W AN EAN Qum 0.2%

Dough syruping (%)
)

——3Enman gum 0.4%

1] 2 4 & E 10 12 14 16 —g—Carrageanan 0.2%
Tirme [weisk) G arageanan 0.4%

19 3-4-12. Hydrocolloid A 7}el] wE WY&8 AWA X2 dough syruping 37}

¥ 3-4-7. Hydrocolloid 3 7}el w2 Y-8 AW =2] dough syruping 37}

Storagetime . . %] Guar gum (%) Xanthan gum (%) Carrageenan (%)
[week) 0.2 0.4 0.2 0.4 0.2 0.4
0 124+0033bc  131:008ab  122090bc  133s010a  132:015ab  126e012abc 11940 18¢

2 1.40+0 14a 1.32+0 19ab 1 340 (Mab 145:008a 1.37+0 10ab 1 33+0 14ab 1+ 22+0 106
4 1210172 123:018a  112+008a 123+0 14a 127t028a  116:019a  109+0 18a
8 14120.36ab  1212040ab  145:048a3b 16720402  119:057ab  130+028ab 101033
B 1. 273+D 40a 08110 35a 1.19+0 36a 1 16+0.38a 1 652+083a 1.04=0 55a 11811 18a
10 1850958 10420928 144062 177123 126¢110a  115:057a  139+0655
12 22840888  264+174ad  1002100ab  192+131ad  132:0370  124+082ab 10220410
14 283+1 223 1.80=1 41abc 1. 78+0 44abc 21410 900ab 0.81+0 23 1.1 +0 586 1 B1+1 dabc
16 10442178 22:11lab  151+081b 14210 53b 799t147a  157=10db  130:097h

(Means with different letters in the in the same row differ significantly at p < 0.05)

(2) Hydrocolloid 7 7}ell w2 Y8 F7] A=A 9 dough syruping &4

- 348 -



h A3dA s
O ¥ AgoM+= Guar gum, Xanthan gum, Carrageenan 5 37F4 hydrocolloid=
A].%%]—
() A3d
@ Hydrocolloid €95 0.2, 04%(w/v)% 95, Mixerol| A/ 27FF 100 g, A& 32
g, SAY 10 g, gAEF 1.02 g, FAFEUERF 1.02 g, AT 152 g, &
124 g, &£EY 4444 g 18] hydrocolloid &9 22 g5 Wi A 3te] uk
(dough)& "= 5 WSS B339 falcon tubed] Hol 4ColA AAspHA A
‘%ﬁ@ﬂﬁ@¢£68wwmol]Wﬂiﬂﬂﬂdw@swmmg—éﬂﬂ
3 3-4-8. ¥HFE F71 A vl g

U

o AN

VWhite Brown Mon-fat Sodium: High fructose cormn syrup

Flowr San Shortering Wiater

sLigar sugar dry milk  bicarbonate (HFCS)
Flour basis (%) 10000 3200 10.00 102 102 152 1.24 4444 2200
E B —t—C ontrol
£ —8—0uar gum-0 2%
g % —s—Guar gum 0.4%
£ =4 i JATITVAN U D 2%
E - . = Manman gun 0 4%
Q 2 4 L & —#—Carageenan (.2%
Time |(wealk) —— Camageanan 0.4%
718 3-4-13. Hydrocolloid #A7Fe] w& WA4-& F7)1 484 ¢ dough syruping %7}
3% 3-4-9. Hydrocolloid 7t w2 W§78 F7148 A9 dough syruping 37}
Guar gum (%) Xanthan gum (%) Carrageenan (%)
Storage ime  control (%) z a g
(week) 0.2 0.4 02 0.4 0.2 0.4
0 1255+0 146  12782024ab 1284+026ab 12552073  1302+023a  1302+012a 1207:011a

12870 19d 12 B5 20 15c 130320230 1287+0.31bc 1323:021a  13.1£021ab 13 1020.058b
12 8620 08 128420 180 128920230 131020 152 151920182 13.10+0.088 132120073
12.57+0.17d 12B0=024c 128620 23be 12381 2 0.08c 12880 18bc 130000730 1300052
11.9940.25h 126120284 1270+0 20a 12512033 12.57+0.35a 12.50+0 143 125420132

= T - T ]

(Means with different letters in the in the same row differ significantly at p < 0.05)

1

ofr

*bd4 A

-

of

3. 44 A

il
o

s

9

pot

7F 244 A uE yHAe 7] AA 9 dough syrpuing w2
(1) Adw

(7}) & A (Transglutaminase, Viscozyme) #@lo] w2 W8 F7] AA2 dough
syrupingS #437] Y&l 27FF 300 goll Transglutaminase, Viscozyme Z}
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Zkol S5 UI/HF ulH] 2% diAEte 6 g, WG 456 g & 66 g A
= 8AIZE sk WhE-3 Mixere]l @49 WHgAIZL 7FF 250 g, EAE 6479 g,
SAY 2024 g, AT 25 g, EATFAUES 207 g A9 207 g, £EY
89.95 ¢ ¥ YAF Y] WrF(dough)S WHH. 1 & wH5S #Eslo] falcon

tubedl]l o} 4T AFspHA dAGs AF717H, 2, 4, 6, 8 weeks)o] At

% AWe] dough syrupings =74 &

(2) A3d4%

(7hH ®AaA Aol e ZFHiE =2 A3 Viscozymel =
Helgk w=o] Ag- HAA AH7IZE ok 2T R =2 dough syruping @4
FHAAM syrupo 2 ] H =
39 dough syrupmgol A
< Y H}1H of]
Zol ‘j—igﬂ% dough
olgk. 53], 871 AY F
b Transglutaminase
55.0%2] dough syruping &

[-'E
4N
lo
joR
e}
jon
Q
=
192}
<
=
2
=)
0

L
4
2
T
a)
=
8
o
N
<
3
e
'+ 1o
off
k
N
N -
s
ftlo
Bl
f
&3

skt 1 o]Fokm  AAF F
Transglutaminase® A2 gt ¥+=ol] 49 Wy
syruping @e] thizxtol Hlef Faste A
x99 A °F 96%2 dough syruping©]
2%°] 7% dough syruping #tol °F 4.3%ZA
dol Azst HA=

)
X
o
AN
— O
N

1o o o
e
it

£
=
£ 12
& P : - z - =
g ; P = 3 = - i M 01

o . v — 44—
B ¥ =@=Transglutaminase 2%
=
& a Vismozyme 2%

o 1 2 < L B
T imie (vaak)

O9 3-4-14. 244 Aol & YFE FI)8 A2 dough syruping ¥ 7}

¥ 3-4-10. 244 Agd mE WyHE F71484 9 dough syruping #H 7}

s"’;’:ﬂ::;““ Control {%) 2% Transglutaminase (%) 2% Viscozyme (%)
0 10.76+0.35a 10.22+0 39b 10 89+0.55a
1 10950 293 10.2310.45¢ 10710220
2 10560 58a 10.26:0 48¢ 10 75+0 26b
4 11.01+0 4%a 10,080 50¢ 107040 08b
6 10.96+0.1%a 10 03+0 280 10 82+0 31a
8 10 8840 264 999:031b 109740 23a

(Means with different letters in the in the same row differ significantly at p < 0.05)
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=5

3-4-11. 244 Ao & F=EE 959 dough syruping %7}

ﬁt‘:{':g:kﬂ;na Control (%] Transglutaminase (%) Viscozyme (%)
1 2 1 2
0 046:0.03c 0.50+0.12c 0.51+012¢c 1.02:044b 4.02;0 S8a
1 0:63+0.19c 062+033C 0864013 13.51+1.29b 1646+ 1 35a
2 0.75:0.29¢ 0.58+021c 0.64:010c 16.5321.000 18.78+1 18a
4 3161 22C 0.85:041d 0.70+0.29d 18.12£0.39D 21.09+1 948
& 6.57+1.57cC 2063+1.56d 1.92+1.66d 2052 £0.27Th 22.91+0. 46538
B S61+1.71cC 502+1.46d 4.32+1 6%d 2193:027b 23 50+0 a6a

(Means with different letters in the in the same row differ significantly at p < 0.05)

L @4 F Ao wE dreg i ukSo] dough syrpuing 4]
(1) A3y
(7}) &4 (Transglutaminase, Viscozyme) A @lo] w& H&EE  uk=o]  dough
syruping= #437] 938 Transglutaminase, Viscozyme 7} Z}2 uf
1, 2% diAlste] = 50.96 goll o] &3t Azl ¥ mixero A v
A 18 g 28 EAE %9 B P vEHA vE O & Rk
o] falcon tubedll Ho} water bath (40°C) ¢FollA] 2A17F HoF WHS-A]7
ol A AAEHA dAS AF7]7H1, 2, 4, 6, 8 weeks)o] A | 7AW dough
syruping< =74 h.
(2) A3 4%
7hH 244 Aol wE wgE i dk=9] dough syruping =74 23}, Viscozymel &
A st s A9, dAA AF7IT Tt ExFHEY =2 dough syruping &
Aol S 1579 ¥FA A T dough syrupinge] I A F7HSE 3
X A 3 = A%S gt v Transglutaminase® @3k Hi=o] 7
T Wi W21 5H= dough syruping @AFo] dizFrol wlE] i
st 74 53], 8573 A% & x99 45 ¢F 103%° dough
syruping®] ## ¥ WbH  Transglutaminase 2%°2 7% dough syruping #t°l
oF 1.7% 2 A °F 83.6%2] dough syruping &Ao] #A7+3l AL

Mo Mo %
e
=

Ol
o

M

o
oo <2 g
@

3

[
o

e
2 9

o o2 B+ mh N
ol

U
O

i
=]

——- === Condrol
_ == Transgiutaminass 13
3 / == Transgiutaminasa %

= inrmryme 1%

Daugh synuping (%)
o &

|
|

@ 1 2 & Li] 8 IO TR 7 95
T iy {weenrsk)

9 3-4-15. 244 A wE v i vk=9] dough syruping 37}

A
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# 3-4-12. 244 A g wEE w=9] dough syruping %7t
3“1:2:“‘:““ Control (%) Transglutaminase (%) Viscozyme (%)
1 2 1 2
o 0430 08c 0390 12c 0 43+010c 3.20+1 160 7 741x1.01a
1 0.7520 24c 049:0 23d 0 40:0.05d4 165 63+019a 14.88+0 14b
2 1.23+053c 0490 10d 047 £0.08d 16.28+1.02a 14.01:0.37b
4 4. 25+0.85cC 07420 54d 0.56+0.054 14 5E+0.12a 127520420
6 f.17=061c 115=0.74d 1.81+1 16d 1386+0.13a 11 88=0.32b
a8 10.31+0.77b 2661 78c 1.69+0.91c 13.07+0.25a 11.93+0.268a

(Means with different letters in the in the same row differ significantly at p < 0.05)

o 244 A s A4 w9 dough syrpuing w2
(1) Adw

=
il
2
0%
r]I
AN
1o,
o
(@]
c
Q
=2
wn
<
S
o
S,
j=)
|
o

(7}h) & A (Transglutaminase, Viscozyme) # 2]l
#2437] el Transglutaminase, Viscozyme Zt Z+S W7l thu] 1, 2% thA &}
o & 140 goll =9 &3t A7l %, mixeroll A 27HF 9 A 3
UEEF 1 g J283 848 85 Y1 T3ty w&E I & Auk=
falcon tubeo] ®o} water bath(40TC) <toll A 24|17 &
et dAS A7, 2, 4, 6, 8 weeks)o] At T AWe] dough syruping
= 5343

2 29

ZE!
b w2

(Transglutaminase® 2|3+ Y 4=9] A9 2514 ViscozymelZ &
Sk k=B h dough syruping® @4bel o A A yERE. Eg fo
|, Transglutaminase® 23 Alg7} &g Aol ¢ AHA Lo
gtolgt. E3], x4 2 Viscozyme #2 MZ9 A dough syruping
ZA B Aol Fglo] QAW Transglutaminase #18] Al o] 7]
24 s APdHA &sks. webs, o3 Transglutaminase # 2|7}
=9 dough syruping Aol gL3 g37F ASS HolE o]ep o]
Transglutaminase”} W§7 W59 =9 Algj3 S AstA7l= a3& gl a,
obgel AA AF AE&S S v A ouwgt &S v A= AE Mixolab

s I

2 2
RN

IS
i
o

ob rd 2 pfogt Rx

o my 12

(T oo

@n
=

ey
#
-
Eu i - x e OO
= — = ¥
E1 s " & E —@=Tranaglutaminase 1%
40 e i . e el '-'.-} . s

£ e = Transgiutaminase 2%
-
I_E 35 D ryTIE 190

o 1 2 4 & f —EnTyTE 2%

Tirmee vz

a7 3-4-16. E424 Ao wrE Ak Hk=o] dough syruping ¥ 7}
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¥ 3-4-13. 44 Ao wE A4 H-=9] dough syruping ¥ 7f

Transglutaminase (% Viscozyme [V
%:z::im. Sentook 6) 1 = ; l' 1 : = 7
o 3B 42+0 360 3885:0.25b 39.05+0 300 40250 32a 41 20=0 T4a
1 42 27+0.11c 40.05+0.27d 40.00 £0 204 4347+0.52b 43.82:0 34a
2 42 19:051b 40 29+031c 40.11+042¢c 43 960 45a 44 02+0 14a
4 43 06B+0 57D 40 05 +0 42c 40 3040 23c 44 26+ 0 36a 44 53+0 24a
L] 43.25+0 85D 40 29+0.50c 40 ¥8+0 6¥c 44 84+0.43a 44.70+0 T4a
8 43.21+0.93b 40 55+0 53¢ 40 35+0.90c 44 32+0 81a 44 75+ 1.00a

(Means with different letters in the in the same row differ significantly at p < 0.05)

. 'i'lh

.l"-!ﬂq'l'ﬁ""

1=k 2—.—11

87t
% 3-4-17. 244

Aol wE

(1}) 9] Mixolab Z 3}oil A
St g AlEe H]sf
ghg-oll o8 Wk -

o] A7|7} S7hgh

9] stahility= =7} o}%

L WEAA Y =g

, 53] &4 (Transglutaminase

FA 72 2 9Tt A5

2h €]

Transglutaminase+

Aol daE 2wt dough syruping®

A = "41%“3’& B sl e

o7 7|thE]A.

14

1 o]
Oﬂi

i
73

n°1'

weba, 7)E

7w AAES

R -

A 3

ki3
A

- 353 -

A& nvpe} o] TransglutaminaseS 37}
torque #tol = SAHHE. o] A
g g 7}ﬂ7ﬂ§§}gi o1 3
%ﬂ«]

) ANdeRE Mtk

A 40,0009 /kgo. 2 AlFo] ZE
Aol wel A A

A7 Atew AVt A

| Bl

l'rain,‘nt

AR

=
S4E

Al S
Transglutaminase
Cod o] Qs
ARG

2T =
23+ development time

Ov—“E

Rl



4 100

&80
:
B0 2
40 ¢
g

20

0

(8] 10 20 30 40
Tima {rmin)
—Coniml —TGE 1% —TGE2%  --- Block temp Dough temp

19 3-4-18. Transglutaminase 18] ° W& ¥ A 54 4

¥ 3-4-14. Transglutaminase A &o] W& v A EA F4

Control TG 1% TG2%
c1 1.10°+0.01 1.10°+0.01 1.11%:0.01
c2 0.54°40.01 0.56*+0.00 0.56°£0.01

Tm:f}“ c3 1.6440.01 1.86°£0.02 1.93°40.06
C4 1.66"+0.01 1.84%+0,05 1.96%+0.06

Cs 2.72°20.07 2.90%0.03 3.05°+0.03

Stability (min) 9 71840.06 10.32040.23 10.65940.00
Development time (min) 7.99440.18 7.619:0.08 45354199
\Water absorption (%) 61.1840.00 60.6640.07 £0.1¢£0.00
a -0.0720.01 -0.042£0.08 -0.06°20.06

Slope B 0.3420,02 0.384+0.00 0.30%0.05

y 0.029+0.03 -0.020£0.01 0.01%40.01

(Means with different letters in the in the same row differ significantly at p < 0.05)
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[2d3H]: ¥F &AFS =3 94 7e AL

% ES
£l WE(dough)e WE F RT3t WEIOA 247 nEdn 1 F
> 2 A5

-

xe] wE w3k gy 24

o
)
O ¥ AgdAe ¥ 2 AY 2o mE w3t oA ddy BAS 915
American association of cereal chemists (AACC) &< W

A AAE Az F "W7HF 300 g, &5 45 g, A% 180 g, o]~

i)
o
[m ot
w oo
ol

1851 g& ¥ 3%

Flour Shortening Salt Sigar Yaast Water Ascorbic acid
Flour basis (%) 1000 30 1.5 6.0 10 61.7 200ppm
3E 3-4-15. W8 A A 8|

Ingredients —3 | Mixing —> | Dividing | —> | Freezing | — | Thawing
Punching | 2" fermentation -— Punching <« | 1*{fermentation
Muolding — Panning —> Proofing —»| Baking |—> Cooling

a9 3-4-19. ¥EE AW YA sAH=E
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Togue {Mm)

4 T

Load dough nto e Lat e = o
a dough taking kit - oz cs

- Sy
3 - - /
- -
# L
.

" 1! - —
- o 3
> iy P teparg T e 'E
z 40 E
- o
1 s
c1 a
cz
L 7 0
o 10 20 30 44
Time {min)
Retrogradation
= Conirol === Block temp Diough temp,

19 3-4-20. MixolabS ©]&3F Ws& A Ao 3% 74

() 9ol AAE AACC WS o]l&ste] e AAE We Bag 7 % 30T
25 My otolA 90E7F E A7 T Mixolab®] dough taking kitell sls® w=5S
A7 Wo] A w=3txE 43 30T A 83t dual-mixing 3 %, 4C/min9]
=2 157 B9 0C7HA F7HAIZL & 90Col A 727 FA A7 % thA] 10% <oF
of 50%=7kA] gr5a1 505k A 5&7F FAHE 2% profileo] Wt torque w715
stal o] 2 HE 571x9] ¥ Al torque parameter (Cl, C2, C3, C4, C5)7} oA,
Clel 7% Farinograghol4 500 BUe°l| 3s|93sl= A ¥t=& Yes= F3ko]a,
C2t @A) Fx tHA, C3v 257 ehqtel wet w9 8te] =& YE

2
3

9. F Gl ME b ARe] BeH B9 JEE ehie 53 8 F ox
b dagel Wk Ot wEe] wSEE 313, utebA Mixolabe el B4
4 54 BN BA6] C5 @ Bote] wEe AY wHED ux BT o

toWE Hro] mE AR wiE B4
(1) A3
b WE Hwd o

= S da, e e - 40T 2l
Yol A wh=ol FA2%=7F -40C7F 2 wj7hAl 4023F AGS mpA e w -
60Ce] Waare] W= FAl2w7 Weae] 2x9f old wzhx] 2587 W5 Al
71 37179 WS - 18TolA 25 B3 FH 30ToA 90&3 dlEAzl § Mixolab
°] dough taking kitoll ¥o] w=3l=& A3+

(2) A4}
(7hH WAA Ao 2 w= 7F torque #kol A Zpo] YA &k 53] Hbs 9]
Bl &= C5 F3toll Al fo &l Afol7F glom, o]2HE W &
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AR w3me] Aol Ax ¢ Ao FAEY wFo] bAgA Al FAF Zo
e wREA goke. Wt Y SR u0E S4e 24 9 viAA ge
Roz A7y,

a 100
a0
3
)
E ga =2
=
= | E
g’ a0 =
= L}
1
20
a] a
o 10 20 30 40
Timea {rmin}
Freazing (-20°C) — Freezing (-40°C)} — Freszing (-60°C) ~ —~ Block tamp Dough termg.
a9 3-4-21. Ws S mE WE v stk 74
% 3-4-16. ¥5 & mE WdF H59 Mixolab 1A}
Freezing -20T Freezing -40T ﬁrnl:in_g -60 T
c1 1.30°+0.03 1.29%°40.02 1.29°4+0.02
cz 0.58%x0.01 0.5721x0.01 0.589x0.01
Tf:l‘:',:;“ c3 1.48°+0.22 1.474+0.24 1.59°=0.26
c4 1.727+0.04 1.71%x0.02 1.71%x0.02
c5 3.53"+0.08 3. 54”10 oz 3.50"+x0.16
-0.10%+0.04 —U_12":|:D.D‘I -0.117+0.00
Slope 0.1892+0.03 0.22440.06 0.20°+0.05
W 0.02:+0.02 0015006 0012 +x0.03
Etahlllty {mln} 1. 21*‘10 33 1. 15*‘1:0 05 11.03*+0.13
(Means fallawed by differsnt letiars are significantly different at p < D.05)
o WE A Eel WE A wmFHE 24
(1) A3
b BE A% exe wE Are] wsles A g8 9o A5 AACC WS
o]-§sto] RIE& Aty 7 & WE AW AAE -18T9 -40TCe] WEarolA 7t
74S 273 A 5§ 30TCAA 903t dll-sske] Mixolabs &3dte] =3 SA4S &
4.
(2) A4
hH 54 23, Cl1 FAAM= -40TCAA AdE ¥E=9] torque #ol o w2 Fo=
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Ao E3] C5 F7toll A, -40CoA 2577 AFE w59 torque #°l
345 Nm=% -18TCelA A&dH Hk=o] 360 NmET $HA 43 wabA HvbsS
O owe exolA WE uRdss die) wisl gare Ao A7
4 100
- 21 y
E
< E
L
g2 £
5 -
- s
1
o !
0 10 20 30 40
Time (min)
—_18T — 400 -== Block temp, — Dough temp.
27 3-4-22. WE A 2w me W wEe] wgr 24
3% 3-4-17. ¥ A 22X mE Y 959 Mixolab 1A}
Freezing -187T Freezing -407T
c1 1.35%+0.02 1.28"+0.01
c2 0.61%+0.00 0.57v+0.01
To L
i c3 1.47240.22 1.46°+£0.26
c4 1.73%+0.05 1.72°+:0.01
c5 3.60%°+0.07 3.45°+0.04
a -0.11"+0.01 -0.06"+0.07
slope B 0.204+0.04 0.21%£0.03
Y 0.012x£0.05 0.032+0.05
Stability (min) 11.12°+0.10 11.02%+0.18

{Means followed by different letters are significantly different at p <= 0.05)

2. ¥F =7 A Alx e wE

v w3} hurdleX 3 &
(1) W& A<
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L
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[e)

3.84 Nm?]

tel A 7]

o

T

°©

=5

b1 9
g
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°

7}

345 AA baking ¥4 F texture analyzer
o] C5 F3tollA

=13
=

)
=

3&

9

o]

155
>

A=)
g7)e) vz
Fol who] texture

[<]

&

() 4

b 4

T N )
ﬁxm%ﬂmﬂ.i
- T SR
gme o o o & Mm Temperature (C)
-, o =]

m_&wwwmw@ 2 8 8 % 8& o
Mﬁ%%aT > &
g R a9 X 2 T
mﬁ@r.m@ﬁm% 8 b
4 gmg 5 7
BT M 5 o : -
™ - % S S
ﬂﬂﬂomwmgﬁu m_u _11
BTy P ) T
ZT.MMM m.oﬂﬂ‘.Wﬂl@u 8 N
=~ e S o 5 =)
o S e & W 5 o
Viﬁﬂﬂ/o.mmﬁi .w..mp =0
R SR SN E 2§
&0@450%%“%1& mww il
ZﬁOwAdl/OﬂHOE.#OO_ = .W ,ml
© o T D g = L o 8 =
LTI 12
- ﬂ&omﬂﬁﬂ% TR
Db gm® g o
< f
5hETEE S G ¢
w e 7K . a¢]
BT T g o ¢ I
T -

0 =
Qﬁlmﬂ%ﬂAUr% £ 3 W
el - da q
o m,ﬂlﬂobtwmﬁ __.
M N _
g o ® Mﬂ &om
S B o o xo X @ P 7 _ S

(wn) anbio
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¥ 3-4-18. FEstFEo] wE W%E W52 Mixolab 1A}

Gonkrol m::: ::.':?I:Eﬂt w:t!eﬁ:]xmt
c1 1.32°+0.03 1.11°+0.01 1.54°+0.00
cz 0.60°+0.01 0.50°+0.00 0.702%0.01

T?,me c3 1.472+0.23 1.414+0.23 1.563+0.26
c4 1.71"+0.04 1.63°+0.01 1.84*+0.05
c5 3.45"+0.13 3.24°10.05 3.84°+0.18
a -0.09*+0.04 -0.11+0.00 -0.12*+0.02

Slope B 0.192+0.04 0.162+0.01 0.20°+0.02
v 0.012£0.07 0.002£0.04 0.022£0.10

Stability (min) 11.06"+0.12 11.53*+0.13 10.89°+0.53

(Means followed by different letters are sianificantlv different at o = 0.05)

W 5% water high content 5% water low conient

Firmness (M)
. o

[ %]

1 —

Mixolab< A}
(W) 24y

D EF Azl LT WFo b4 Frhsgon, £3 A

M
o
b
S
kl
Ll
i
o
=
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e r

e Fag. o

o] 3.

100

1]

; F 60 §
1 i
3 40 é
1
| 20
0 Q
Time {min)
—2h5min =——d15 min =——d4hmin —BS5Smin === Hiock temgp Denagh temg.
% 3-4-25. EFAIH] WE YE bk w3 E H
¥ 3-4-19. FE AT wE WE WSl Mixolab 1A}

2.5 min 3.5 min 4.5 min 6.5 min
c1 1.17°+0.05 1.15°+0.02 1.17°+0.01 1.21*+0.03
c2 0.486+0.03 0.48"'+002 050°+0.01 0.53*+0.02

Torque
(Nm) c3 1.152+0.01 1.172+£0.00 1.178+002 1.172+0.01
c4 1.51"+0.03 1.53°1003 1.54*°:+003 1.57%+0.01
c5 3.15°+0.08 322%°%:+0.06 323+008 3.29°+0.02
a -0.10°+0.04 -0.05°+0.05 -0.11%+0.01 -0.07°+0.06
Slope g 0.15°+0.01 0.15°+0.00 0.14°+0.01 0.120+0.01
Y 0.042+0.02 0052001 0052001 0.042+0.03
Stability (min) 11.46%+0.25 11.23°°1+0.02 11.02°+0.13 10.19°+0.14

(Means followed by different letters are significantly different at p = 0.05)
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Pre-fermentation 1h === Block f=mp.

] Zkell

Pre-termentation 30 min

— ool

xr
i)

1

A

oF
N

jon

o

)

aA

o
=

1 3-4-26.

- 362 -



¥ 3-4-20. FF A mE W' HE=9] Mixolab 1A}

Pre-fermentation Pre-fermentation

Canrol for 30 min for1h
c1 0.91%+0.02 0.887+0.02 0.89"+0.02
cz2 0.34210.00 0.32v10.00 0.32°+0.01

— c3 1.514+0.01 1.504+0.01 1.514£0.01
c4 1.09°+0.03 1.11°£0.01 1.32°+0.06
c5 2.81%°°+0.08 2.78"+0.02 2.89°+0.02
o -0.08%+0.05 -0.08%+0.00 -0.06%+0.01

slope B 0.1732+0.03 0.212£0.06 0.12v+0.02
-0.33210.07 -0.122+0.22 -0.152£0.03
Stability (min) 10.90°+0.13 10.61%+0.12 10.23"+0.31

{Means followed by different letters are significantly different at p < 0.05)

o 9ol g mE =3 Ad a3 4
(7}) &2~ (Maltotetraose—producing amylase)S o] &3+ Wk 2wk % T4
O A¥H
O E Ao = & (Maltotetraose—producing amylase) Ao W& A% F w3}
T 93 H7lE 98] WA, American association of cereal chemists (AACC) "W
S &5t FEMTFRE we v 2 S Az $EHT 300 g, A 45 g, A
B30 g °]2E 3 g £EY 9 g, of=2F=HAH200 ppm) 150 ml, & 1704 g 1¥
I EAE 004, 008, 0.12 BMKe] Al 7He] sz MHAAS FH7lste] &3rsiA vk
S AxZ I F NEE B ES 2% 300, Aulgs H%E wH wE
71 @o] 1A17F For wrg W sbs w7 S A 215TA 2459 baking I}
A H HEAEA Bs Ax

244 Agd e dEATA 548 2487 9@ Mixolabs AHE-dth Fd 7t
=3 A E4AE Z+2F9] 0.04, 0.08, 0.12 BMK Al 719 H%%E Mixolabel] F%
5} 4 Cloﬂjﬂ }ijl i,l }g—ﬂ]?l 1.1 Nm= %3+ o] odUstLXJ E}‘é% T,t_'_}dzﬂ— e
profile> 30TCoA 8%t dual-mixing %, 4C/min®] 2% 15% <t 90CT7HA
S7FAZL o 901 r 2 3
o 5 3F FAlstE ASo=E st dEAATA 54 £412 mixing H WA SAH =
torque @& 7153
@ Ad2A3}
@ Ba A & vt EAS ol Ay &% profiled wEl thxol HlE] &
A Ak vk &

R

(@]
a
2
x
B
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C5 FellA &4 s%7F 7ol we) torque #ol #Aashes AEdS gl
u}2} A Maltotetraose—producing amylase®] 2]+ iz o] Hl&] Wil w3} &
Aol & dojup= Ao g #HEs)

3 100

Torque {Nm)
() BINjEIBILE]

0 = 10 15 20 25 30 35 40 45
Time {(min)
— Control —0.04 BMK —0.08 BMK —0.12 BMHK —Block temperature

a9 3-4-27. 2480 wWE ¥k=9] thermo-mechanical 4 4

(ch &A4 Aol e we BEgenge] 74 B

W10 g= ST 100 mLol ¥eo] F2elA 607 &t 42 5, f4Ee] (10,000
= 5 ]

Al 1% 4 me] AHA] AE = oAl F-

@ /\1647«137,].

@ Maltotetraose-producing amylaseES &gk o] HESYu1Yd FAHS FA3 2
I 2o A Gl glucose®t G291 maltose’t ®o] AAE= wbH g4 2
o2 G7ol olEV7MA vy TR TdESYIF JAZ 53] 54 A
Al G4oll st MaltotetraoseZt o] AAE A, o€ A AHH TELE T
< Hold F548Y =3 Al FAREATS JAXTIE g EA =3tE AAANTE
Aow A7be.
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< Control >

250
o 150 L1
€ so | s = I
s 5 10 1 20 25 30
Tima?min}
< Gd4-amylase 0.04 BMK >
260
&3 160 Lok - —
€ 50 _L - A &3 [r‘E_ ) as Gl a7
gy [ — . v o = P —
o] 5 10 Tim;'?min} 20 25 30
< G4-amylase 0.08 EMK >
260
¢ 150 1 b —
= 50 = A o3 el G s a7
-50

o 5 10 15 20 25 a0
Tima (min}
< G4-amylase 0.12 EMK >

250 i
o 150 e e
& sg | *Mq\ ) &3 :,E':(‘\I o8 P 57
50 N
o 5 10 20 25 30

- 15 v
Timea (min)

9 3-4-28. Al wE W BEEeade] =4 Bio-LC profile

E 3421 BaAE ME W BESHNYY 24 L I
Maltooligo-
saccharides Control 0.04 BMK 0.08 BMK 012 BMK
(ma/g)
G1 61.25°£4.29 69.132+£3.94 62.44v+3.72 61.77°x3.68
G2 38.79°+2 40 69.74%+4 58 67.94°£4 .16 73.12216.95
G3 2.399+0.76 10.77+0.62 15.15+1.01 18.592+3.19
G4 ND 46.77°x4.55 86.09°+7 .36 114.622+11.03
G5 ND 11.785+0.89 19.19%+1.39 25.348+2 30
GE ND 12.86°+1.79 22970+1.39 26.732+1.78
G7 ND ND 4. 773+2 26 6878271

{Means followed by different letters are significantly different at p = 0.05)

() §424 Agol we who] By =4

O Addg4dn
@ Laser volumeterE ©]&3le] &% Azl
A FE7F F7Heel =
A AEstdE W, gExT
EgEago] PAgro] ar 9
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Specific volume (mlig))

||

Control 0.04 BMK. 0.08 BMK 0.12 BMK

1% 3-4-29. EAaA P wE wel Fu v

(vh) &2 Aol wE el texture 54

@ /\1‘1:4'1&

@ aaA7F A 71 T e textureo]| A= FFE FASH7] 9@, Texture

analyzer= AF83}e] 4T
7

o A 1, 3, 7¢ HoF AAE ol textureE: =A3 UAS

F7 20 mme W x7+S =4 OLT’_ o]% 25 mm<l A ¥ & probe® 60 mm/min

]

il
%
a
\

=3

n°1'

E£L 2 crumb FEE F HEE) firmness=

¥ 3-4-22. 4o & WO texture H7}

Control 0.04 BMK 0.08 BMK 0.12 BMK

1day 158628+1.50 13.01*®+163 1299°6+142 1072%+0.89

Firmness

(N) 3day 17.68281227 13.79°F+227 13.89%811.73 12.19°810.93

7day 20.908+152 17.32%4+1.20 15.162A+2.47 14.33“+1.84

(Means followed by differant letters are significantly different at p < 0.05)

@ A4

@ AF 717+ %<k Maltotetraose—producing amylase A2 3t o] A-$ AA 7
WETHo firmness gkl WAl SAHW, A AP w7 F7FE
firmness #tol #Adtes A3ds BAUS. 53], AR 7Iite] 7de] At FH, d=x
2090 NI whd 0.12 BMKe L= AHgd weo] F9 1433 N2 31% A=
2% firmnessatel SAHEATY ol Ul H8] =8 textures 2z

AL okA1E wEba] Maltotetraose—producing amylaseS = 2§+ 9]

o o
o
kol
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Ao gt &7} A= HAo= ol Maltotetraose-producing amylases W54
Aol Agste= 7IHE & ATleA AF Alkste] W AE AAE AxE A
W AFEe FAEAS NS Ve S3A8E VAL v BdE. olE Fo)
of A =9 AFol o)Lt U= AWM FEA Aol =l AF AbFAe] 7]
= AAESs =4 7 U=

(mh) d%s A% A par-baking 27 wWE =3l%= J& HIE 3 YJs A baking

hurdle A2 A

@

Ws A% A par-baking 2o W& w=3tE JFS Hrbstr] &, W 100%
o] o] ~E 35%, A7 2% 183l = 656% H|SE mixing bowld] ¥ il

7|+ o "

&338le French bread Wr=S A|xsh WS 2% 27C, HUlgx: 710%=2 233
H]—E_

=

7ol 12 HEE ARl H, Adste] oAl EETe o] 2z wrEdh
Par-baking®] 7% 220TCA ZF 20%3F 5 10% &<F 51 v H
-18C WoE A 253 s AFE 1 oAl 1A B dllE BAgEs A
% 220CeA vA w571 #8e AAAS w717F 2459 French breads 72l
Al 2A 7 s ARl F qu} textures =4 g

A8 A7}

==

@ Par-baking =7 w2 French bread®] 3 & laser volumeterE ©|-&3to =

Specific volume {mLfg)

%
g A3 AA A O & par-baking & el A tiRTEHT 2 FIE FlF ®
g par-baking®] Al7te]l F7bgtel] weh ¥-37t FUhskE Aol BAAT texture &

Aol 749 20 mme AT FAZ W 2ZHS #H|ta, olE TPAE F3l =43
95 W, hardness® A$, AMIFE 9 dAT o] §lv AR HIPI,
chewiness® 7§ 5% &9t par-baking #}AES A% wo] 713 X 3Alo] & Ao

= 2l

e
o

g
o

25

5
=

Control Par-baking & min Par-baking 10 min

19 3-4-30. Y% A% A par-bakingel 74 wE wo] Ry ww
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¥ 3-4-23. Y5 A A par-bakingo] Zd wE o] texture H7}

Par-baking Par-baking

Control 5 min 40 min
Hardness (N) 7.092+0.48 7.352+0.560 6.90¢+0.84
Cohesiveness 0.69°+0.03 0.752+0.02 0.732+£0.02
Springiness 0.908+0.01 0.88+0.01 0.87°+0.02
Chewiness (J) 4.39%°+0.14 4.78%+0.32 4.31°+0.46

{(Means followed by different letters are significantly different at p < 0.05)
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v g A TS
5g A" 15 g £EY 75 g, & 1688 g& ﬂﬂ—kﬁB%i%%
Az § 14bgo 2 waslo] - 20, -40, -60TColA 1A &9 W&
S Ax%. 2 ¥ Risograph & F3 CO, AHS SAsI] Y

2437 S8, A 285 g, 47

1000
__ 800 |
S
=
S 600 |
=
[=]
=
S 400
L]
g
= 200
0
0O 1 2 3 4 5 &6 7
Time (hr)
- =20°C -403C - -60°C
I8 3-4-32. JE2To mE WYEAAe W vl
O WEero e YsAaxe Higss A3 Ay -40ToA d%S 3 Jd5AA7}t
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| S.cerevisiae spreading Preculture | ) Main culture
(30°C, 48 h) (30°C, 48 h) (30°C, 140 rpm, 48 h)
Dispersion # | Centrifugation & washing
In fresh media with sugar | (5000 g, 10 min, 4°C)
Deep-freezing 5| Freeze-drying Survival rate (%)
(-80°C, 24 h) (48 h) (Viable cell counting)

a9 3-4-37. A7F Bl wE 2o A

N

& A U

@ AHumo 78 3-4-373 7o)l Saccharomyces cerevisiaeZ 30T oAl 484 7+ <¢F
YPD plated] v star, o] 5 Aol £ #FE Ao 5 mL YPD brothel| H
Folo] A ujLF(E0T, 484173 o] & 250 mL YPD brothell # w2k (30T, 48A]7H)3}
of gAY F& 535 2 wige] 2 dAl= AAdE (G000 g, 10, 4T) F
50 mLe FT/FTE #H7Fste] FA & dAE G000 xg, 4T)sh= HHS 23 AA
slgegitt, 3l Al vdd v29 R 90 5 mLel YPD il 2ARAIRI
T, FA(-80T, 2473 B FAARME8AZHEY] AR Ao dAY] HER
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o r | 4 B 12 Tre B L] 2 4 B Tre=8

' a
L I
'3 \
| || it G S8 Wl
4 -1

Turanose (%) Maltotriose (%) r:4 Syrup (%)

a9 3-4-38. wAAx A Al HUF 3o wRol wE AR AEs

O 19 3-4-389 YEFH uwie} o] sAAZFR HI A R TR HIbe wE g%
o] AEELS turanose 3% AdLAA 1097%=E 7ME =A UEyew o=
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ARE = AR EAR] trehalose 8%wtoll BlE] 3wl o] AEES UERY. B AT
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syrup® WxTo =z AEH  trehalose 8% AFEEO] 1%F+OS =2 turanose %
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Type of sugar (%)

a9 3-4-39. 54 Ax Fs| A H7F G S mE aRe AES
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@ 19 3-4-39°] YElt unpe} Po] 3 AR FI A ME UE GRE %TFToR
H7F & R AEES YU FE W G4 syrup 8% AFdolA 7HE =2 AE
&9 134%= YEFNS S, turanose 8% 23S 8.43%, maltotriose 8% A&

rb

6.6% % FPAX o2 A3 trehalose 8% A3 2] AEE 4.8%0° W& =A e
vk wea B AFo AN FAREAR A3 V)T FHE Hold TAERETS
< YeErL

(2) FF % skim milk =3 77 S Z2AF F& F gRo AEF v Fgk
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ARAAZ de] AMREIL =
skim milkE A}-& 3

(th) A

DR AFIAE A5A TR nAE EARAAR 9o ASHT e skim mikEs
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B Without skim milk
B With skim milk

W 1
£
L]
E
_EH-D
=
E
a
20
a
£ b b
d
o
0 2 4 & Tred
G4 Syrup (%)

% 3-4-40. B v% 9 skim milk &% H7b WE FAAX s & aRY AESE

@O ¥ 3-4-409] YeERH vle} o] BE skim milk H7Fat2 vl H7Ftol HE] {9l A
2 =2 AELS YEY. Turanose H7Fre 4% skim milkdt H7F Ao AE&LS
172% R 24 turanoses =7t S7Hd4 5 40X § 3R AEEo A Friet
o] turanose 12% A& 9 A% 63%9 BEES YEFY. Maltotriose @ G4 syrup9)
BT 7 w57 FUbsel wEl aRe] AE&o] SR, HUE §E 8%l A
747} 35.58% 51 1247%9] AEES Jg A28 02 3} skim mllk7} Che
BHA AEEo] AAl FUMetE AsEATE YEWY o sARES WU
A= turanose’} 7HE £ &A¥E Hol: ZoE dud,

Ty 19 3-4-4000 yEbd wkel o] 7} o] djxar o= ARS8 trehalose 8%9
A AEE Aol7t Al wet, skim milkd 7F F Az s Al Fe

ol

3L 3% ‘}E_

o

==

°©
=
3
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Without skim milk
m With skim milk

& 80
da
m E
ab
i,
= b
=
a 20 - .
o —.I : : :

Control Turanose® Maltotriose 8 Gdsyrup8 Trehaloses
Type of sugar (%)

a9 3-4-41. F5 % skim milk £ 7l W& sAdx Hdl F 2R

Lo

A

N

& v

@ 17 3-4-41°] YeEbt mie}l o] skim milkE G £ H7FsE 49 turanose 8%
2 G4 syrup 8% AE oA 22 44.6% L 452%°] AEEo] YERY Feldoew U}
T E=kom maltotriose 8%9] AEwe] HAE 389%9 AEEZ trehalose 8%9]
31.4%e°l w3 freolAom Emoks. webd 2 AR AT AIAEE turanose B
maltotriose’} skim milke} &3 H7F A 71F =& A3 3E e, oaka] B dJ3¢
ANR=ZEY 54 G A &5 &4 HES Y% s e YA g8t
AR o, 71E FP4 FAREAQ trehalose®] A 7Hs S AAIFH

(3) Maltotriose H7}7} 2% & oA A a9 =&
h A=
D ERE 057 2= A )2E(RLF/)E AL ©@HE maltotrioseS AME-E
4

AE =ANAAZ da AF85 31 9% skim milkE AF&3}

2

I

o

1A= 4%

O BEE skim milk ¥ maltotriose A7F #jXo A v L FAAZ T -20ToA 30
o, 609 % 90U WEAFHAA P By A ERe HEES 2AHL
(th) A4
¥ 3-4-24. Maltotriose 7}l W2 FA4AdAx #Hs] & Ys5AF A aR =&
Concentration . . SurViVal rate (%)

Sugars (%) Skim milk
¢ 0 Day 30 Days 60 Days 90 Days
0 0 1.52%+0.04 0.67%+0.03 0.70%40.01 0.05%£0.01
0 5 20.96%+1.39  13.16%+1.16  12.51%+1.08 4.30%+0.12

Maltotriose

2 5 28.57"+1.02  23.93™+0.78  19.58™+1.24 15.88"40.38
4 5 34.25%40.64  25.54"+0.40  25.87%+0.30 26.45%40.28
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8 5 35.58%%0.62 28.207%0.20 28.14%+1.03 26.61%+0.32

Trehalose 8 5 21.4140.51 14.76%40.08 14.75%+40.25 14.92%40.12

a, b, ¢ d

and ¢ : Means within a column followed by different letters are significantly

different at P = 0.05 by Tukey’'s HSD.

W% ¥ oand * © Means within a row followed by different letters are significantly different

at P =

@

(4) Scanning electron microscopeS =3+ turanose? T HE

(7h

0.05 by Tukey's HSD.

¥ 3-4-24°] YERE vhe} ZEo] maltotriose ¥ skim milk H]E7F 82 AEE0] 2%
oz w9 wrekom ) A% 7)ZF Fob &Ado] v AEUE fAE. Skim milk ©HE
A7F 79 AS 5A47% & WE A AF A maltotriose?] =7F F7Fsto] whet A
EEE I e AITAES BAorH, 30¢ Ay T AEE] #@ad. Maltotriose 2%
bt 27 28%9 AE&S Hou We7|ite] 30, 60, 042 Frpekel wet
23, 19, 15% % 743k 181} maltotriose 4% A3+ YesAd 7] 30l 34%
ol 25% = AEEO] FHhw o]Fo HELo] AL FAEA S, maltotriose 8%
trehalose 8% 9GAl A A& S veRH. AHEH © 2 maltotriose M 7Ft Lk
Aoz FAWAAZ AFEH & trehalose 8% R T ¥ £2 24X EHS Yeldicta %
o

2
r\i

Zz1 3lo
[e) =

AR =

FEE 57 22 A ol2E@LF7DE AMEER AL I turanoseE ARE-S
A

o] A3 AdEHEY 7MF Hold FAGE WA TS YERUAE turanosed] FA%
6H%ﬂ%%%ﬂ@@£ifﬁﬁw1%ﬂﬂtﬁﬁ}%ﬁﬂtmmwe«ﬂ%ﬂWWﬂ
A EARE widste] 5Z24% 8 & FE-SEM(model No: HITACHI S-4700)< o] &

(th 234+
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@

18 3-4-4201 4 B vle} Zo] turanoseE A 7f

Hlg] 52 7zxd o3 ZAart dA-3 vold S-S 21E. TS 4% turanose H7F Al
8% trehalose #7F¥ PEjgH oz fFASE AES & 5 oW turanose® H7t

=
FE7h SRS Ut o8 RER 2R #A @43 welAE A FAT.

WYl e wks 24 H43)
7 WAy sl e wse] FRESE B4
(1) 93 A% 7130el] w2 5o 8 E4F 24
7hH A=
@ =7+ 100 g, 27 35 g, = 61.7 g& A&
(th) A
O ¥ A 71zte] & W= 7 EAE 2487 98, 27FF 100 g, &5 35 g,
E 617 g& Tty w=FS vE & O WSS 4 g¥ 238319 falcon tubedl ol
4TColA AxstEr] A AF717HO0, 3, 6, 9, 12, 15 days)e] A H Ao dHt=
o] &Y FES 4. =AYHS JYFEY B 9F(dough)S AT A7 7HO,
3, 6,9 12, 15 days) ¥ Aol 9AE2(15000 x g, 20TC, 30%)8. 1 F AF2o]A] dk
o] &7 falcon tubeE 7]&o] 2A17F St WA & FAE Ao of A& ALt
EddE FEY Axs 38T
(th Ad4¥
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Loss of water retention (%)

Dough weight — Precipitate weight

- = 100
Dough weight
FAL 8 SAE AR
5]
=
=
2
E 4
-
B
2
g 2
[=]
=l
— .
]
0 3 G 9 12 15
Storage time (days)
a9 3-4-43. Y& AF 7|0 mE 9] i EAE
¥ 3-4-25. Y& A 717l mpE Hkxo] FE EAE
Storage
time o 3 (-] -] 12 15
(days)
Loss of
water
2 0.3240.05 0534010 0.56+0.18 1.244+013 3.77+0.50 515+0.31
retention
(%)

(2) Y5 A% 713t B 5o 8 E4E BY

7hH A=

O U7 100 g, &5 35 g, & 61.7 g& AH&3h

() A

O YEs A 7|7k mE Hi=o i E4E 247 Hal, 27 100 g, 25 35 g,

A
=4 o gl
A B HA F RAS Ao] fe] £ EAES AN AL ALse] =

(th 24}

)
.

= 617 g& EFFA WS WE ) O HbSS 4 g B &35} falcon tubeol Hof

-18Coll A AAstHA AdAF AF717H0, 1, 2, 3, 4, 5, 6, 7, 8 weeks)o] At 5 7

o] dkse] &4 RS 543 S4UHS JeEd ¥ B (dough)S €A S A

471340, 1, 2, 3, 4, 5, 6, 7, 8 weeks) F 7o} oA 1A &<t Az 5

ARE1(15000 x g, 20C, 304)E. 2 & 2o Hbk=o] @7l falcon tubeE 7]&¢ 2
&)

(

- 381 -



N =
BT
o — o 2
b T~ N
1 7 o m S
rvzel
- W MW ﬂ.o
o o X
= & P~ - M o7 uﬂﬁ o
L L P Ee
P Cox i
J - N
© & 5 S G
il o ) =
¢ 7 - w T E oy
£ - o -
T o
\ o ¥ N X g o I o
U N w i )
o = - @ Zﬁ ~ )
2 z” - By S
= o ﬁ
b v« E ] B % = O~
w ML = > 4 wﬂ W=
~ L7l )
T x X : B L T
4 o m i~ N W A_l ﬂl wmo
" THE ¢ | Ty ’®
e K : o X
™ . e o~ a o) A m o)
< do} @ o B — X
<+ 9 RN
| < /] ~ EO ,EIE
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=
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RS
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=
-

7F

)
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[e)

=

Texture analyzer®] Kieffer dough and gluten extensibility rig
- 382 -

O "W7HF 100 g, &2 15 g, & 61.7 g& Al

(1) Kieffer dough and gluten extensibility rig
(i) A



A& EZ deo] A%
(th 2d4d3}

J8
=
X
U
ox
o
I\
3
9‘\_11

1.5
:
0.5
o - il : L -
4] 10 20 a0 40
Tirme (rin)
— Fresh — Refrigerated dough -Frozen dough

1% 3-4-45. Kieffer dough and gluten extensibility rigs &83 WA Y5 =0 B4 H7}

¥ 3-4-27. Kieffer dough and gluten extensibility rigs &-&3 Wa-Ws w5 &4 H7}
1=}
Control Refrigerated dough Frozen dough
R.... (mN) 667 50845 62 564 115+70.14 1035 56°:83.02
E [mm) 267701149 20.712x2 57 2123
Rmax/E 25.05°£2 64 19.08°£2 47 374321342

(Means followed by different letters are significantly different at p < 0.05)

@D Kieffer dough and gluten extensibility rigg &-&3to] Wk=o] Alge 2 Heal s =4
g A Ryl AS, 257 W A wh5o] 56411 mNoZ 7H v 3he zh=
Aow BYou E#E 2971 mm=E 7 =& S IAE. o] e, W AgE
W] Alggo] 7 2 AL oudh T3 Ru.s §HAZQ =W, Ex FAH¢ =

[e)

doz & g et o2 Hl(Rnw/E)E UEHS ), 9 A%
A =
o

P mhebd, W AR wES gAA S4o] thE A% muse] HY 2
o

(2) Planar extensional test& &-&3F W5 ko] Algy =4

(7 A=
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(ch 2@z

1.5
5 1
L 05 \
4]
o 10 20 30 40
Tirme (Sec)
— Control —Relrigerated dough —Frozen dough

1% 3-4-46. Planar extensional test® &3 WA-WE wr5e B4 Hrt

¥ 3-4-28. Kieffer dough and gluten extensibility rigs &3t W4 -@% b= A H7}
212}

Peak force (N) 0.98°+0.04 0.89°+0.02 1.12°+0.05

(Means followed by different letters are significantly different at p < 0.05)

Elongation stress {(kPa)
~

'J -
o 1 2 3 - 5 B 7
Elongation rake | 1/5)
——Control ——Refrigerated dough ~——Frozen dough

% 3-4-47. Y- YF5 Hk=9] elongation stress
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- %)

E longation viscosity (Pa
&

]
0 1 2 3 4 5 g 7
Elongabon raie ( 1/s)
— Control —Refngerated dough Frozen dough

% 3-4-48. Y& Y5 HE=9] elongation viscosity

@ Planar extensional tests &-&3to] Whso] AAe FA3 A3 peak force®] 45, 2
1 WdE AR jESo] 112 N2 7Hd 2 3 7FAm ®e] Fojzl v, W A
3l HF=9 089 NZ peak force7} 7F4 @& 3S 7HA W, th& AZ =3} vl s}o]

o] A4 oy AL 3eldh =3 elongation rated] wWE elongation stress®t

elongation viscosity®Z YEMAS d, W A w2 HAAHoZ 2

o 7k
1_

ool N

AN

elongation stress®} elongation viscosity= Zt+=
and gluten extensibility rigs &-83sto] A Aol H|szeHA %__'%94 TR B0
Frasle] gito] EEEe Aol wASa old W] A FRoE Qs Hhsol

FolA el Avtz A7,

o Fdm AR mE = 54
(1) Y58 AR Ax &
(7h AdAs
O 27FF 300 g, A7 45 g, A" 180 g, o|2=E 30 g, &£EY 90 g, of=7Z =B AL
(200 ppm) 75 mL 183 & 1851 g& AF&3&
(1,]‘) /:L] &) H]—HJ
O 2 AeAes W dAFY =3t oA T S i WA
American association of cereal chemlsts(AACC) WS g8ste] WEg A
TS, mixer bowlel]l U7FE 300 g, A9 45 g, A¥ 180 g, E 3
, o253 2B 2200 ppm) 7.5 mL :LFJ = 1851 g& Y3 3% 30x%
04 W< (dough) s WHE § E8tsto] WsatolA 2A17F B
2% § A 25 ¥ A

WE ol
N
)

g

ry
¢

3 3-4-29. WE& AEAEA v

Flour Shortening Salt Sugar Yeast Water Ascorbic aced

Flour basis (%) 1000 a0 1.5 6.0 10 61.7 200ppm

- 385 -



Ingredients —_— Mixing —a | Dividing —2» | Freezing | —» Thiawing

|

Punching S 2rd fermentation — Punching - 1% farmentation
Mealding —_— Panning —_— Proofing —>} Baking |—> Cooling

% 3-4-49. ¥E8 AR A=

(th 2384+

4 10D
Load dough nto e i -
a dough taking kit -~ L. Cs
= - L “ / ad
3 . ~
- -
LI * 2 > =
£ ¢ R g 60 2
Z 2 iy Py topary F == -E
3 -
g 40
i -z = =
1 3
c1 2
c2
LH T 0
8] 10 20 30 40
Tirme {rmin)
Retrogradation
w— Control === Block temp Dough temp,

19 3-4-50. Mixolab& o] &3 Y58 AwA=]2] thermo-mechanical 54 +2

rfo
D

a1 T
T 8oy ™ g

2
z

@O foll AAE AACC BRI o]l &sto] wheE We Bnad AW PS5 30T
Stol A 90E 7+ 3% A7l & Mixolab®] dough taking kitel]l &% wr=
H=o] 248 H7Eg 30T A 83t dualfmixinga % 4T/mind &2 =
oF QOC7HA E7FA1 71 Z, 90Tl 78 FAA1Z1 5, thA] 1038 <ol 50%=7¢

1L 50=9 A 587 FAEHE % profiled] wEt torqueﬂo 712 3la o] ZHH

o] t:E A2 torque parameter (Cl, C2, C3, C4, C57} 4vEE. Clo

Farinogragh 4 500 BU| 3@ & & HAe L4 eE YeEdl&= F7tol1
WAl JEYA C3 F7oAE 2571 Sobzte oo wEe] 5319 A%

1% C4 A 28k AR S84 Y BeE yE s3t |
7b Aaste] wel Co FRtelA = WSS w3 e E o e wWeElA M

st B85 54 BAT sAlol Corihe B8 W=t AR g% E Y|

A&

F oo fo
»

m\m
c 8
o

o
Mo ot {1 TR e o X u ot 2

Mo

4
d

(2) Ae kol o
71 AgA =

il
)
offt
ox
A
lo
d
ox
o
N

N
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D Yol AMAI¥ American association of cereal chemists (AACC) oA Aee] shak
S W7bE BA Uy 3%, 9% % Z+ZF WA slo] ALg3h
) Ay
O Ag s wE Ys AR EA-4E HrEsl s Yol AlAlE American
association of cereal chemists (AACC) WA Aere] staks A7EF A iy
3%, 9% = 7 7} WAS e ¥5S wE. O F d9b5S - 18T A 253 A HE H
30T A 90%-7t 3fE3le] Mixolabg E3 dEASHY 548 43
4 100
80
3
. ‘;1
5 60 3
- il
8 2 F
w0 3
9]
1
20
0 ; 4 ; . 0
0 10 20 30 40
Time (min)
Low sugar level (3%%) —High sugar level (9%) -—--= Block temp.
% 3-4-51. A s mE We AR B4 HUt
¥ 3-4-30. A9 g w2 Ys A2 Mixolab ¢1AF
el 1.36%4+0.03 1.26°+-0.02
cz2 0.80°+0.01 0.54°+0.01
Torgue
) ca 1.78340.01 1.74°40.02
ca 1.23%+0.07 1.76"+0.02
cs 3.38°+0.03 3.70°+0.02
-0.07"+0.04 .0.08%+0.04
Siope 0.25%+0.03 0.21°+0.02
v -0.14°+0.11 0.02°+0.02
Stability (min) 11.13*+0.26 11.37°+0.18
(th) A4y
DO SA4ZH, Cl FolAE= 9% A9 s 71 We AA oA ¢ 92 torque #t=
Zt= Ao w #Eer wkA AR w3t E el = C5 F1tel] H$-, 3% AdE g
2o W=l torque #©] 3.38 NmZ 9%<9] A¥ kS 713 w9 370 NmHt} ¥
A Z4%. olelg Az B ufj, Age] FFS A st Y RATFE A9 =
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g7t #asE Aoz BEy,

=

r

(3) 27 g e Ys A B4 HUt
71 2dA=

D Yol AMAI¥ American association of cereal chemists (AACC) oA Adere] shak
& WobE B o] 15%, 3% 7+ 7t WA AL

(W) A Hy

O 2w FFd BE ds AAY EAS HUsrl f8 9ol AAl"E American

association of cereal chemists (AACC) WHol| A Adee] ks H7EF A tiH]
15%, 3%= 7} 7} W7 sto] Q=& ThE. S Hk=S - 18T oA 273 A3k H

1
30ColA 90%7t &5 3te] Mixolabs T3 4EA4% 548 243

=1 o=

Lo

4 - 100
- 90
a0
70
60

50

Torque {(Nm)

40
30
20

{7, )aneladwa)

10

v} 10 20 a0 a0
Time {min)

—Low salt content {1.5%) =—Hgh salt content (3.0%) === Block temp

a9 3-4-52. &aw kel wE WEAAY =4 Bt
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¥ 3-4-31. 29 ol W WYs AA 2] Mixolab €1k

Low salt content (1.5%) High sait content (3.0%)
c1 1.20°+0.02 1,11°£0.02
c2 0.47:+0.01 0.38°+0.01
Torque i

(Nm) c3 1.604+0.01 1.56°+0.04
C4 1.64°+0.01 1.65°+0.00

c5 3.38°+0.06 3.36°+0.09

Stability (min) 10.78°+0.17 11.172+0.22

=
DO 2445, AAGeR 270 Fe DY Wb 2 WEI} gl AL FAL whehA
£ Fe WE BA 2 GUe Ui 22 o 474y

D American association of cereal chemists (AACC) WA £EYQ s HILF
A Y] 3%, 6%% ZF ZF WA st AREgh

(th) A

O £KEY 3o wE dEs AAY =4S Hriekzl fs fel AA¥E American
association of cereal chemists (AACC) WHolA £HEY O s HI7FF FA di]

3%, 6% = 7} 7z} WMAse] WS W 1§ 9SS - 18TCAA 257 AHE F
30ColA 90E-7t a5 3le] MixolabS 3 IEA
(oh) &4y

J?‘J

= o =] S
A 5SS A3
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100

80
3
70
£ o0 &
? 2 50 E
& 40 5
= -~
: 30 !
20
10
i} 0
0 10 20 30 40
Tirne (min)
——Low shortening (3.0%) ——High shorening content (6.0%) === Hlock temp.
09 3-4-53. £ EY bl mE WeAdAe =4 Bt
& 3-4-32. £EY Tl wE Ws A Mixolab 1A
Low shortening content (3%)  High shortening content (6%)
C1 1.20°+£0.02 1.10°4+0.02
c2 0.472£0.01 0.39°+0.01
Torque
(Nm) c3 1.60°£0.01 1.34°+0.01
c4 1.64°£0.01 1.08°+0.14
c5 3.38°4£0.06 2.85°+0,09
Stability (min) 10.78°+0.17 10.50°+0.09
O %423, xede Fol F/HAFE EF FEst Sobd e FAsdm, 53, wilE
A Faehe AES GRlg AT vk A S TAF SR Aolvt A = A
S Hob WE A WL g AL FA

(5) AN A el e Y5

(71 2@ A=

@D 9o #AAE American association of cereal chemists (AACC) WHolA F71H o=

A RA ] FEE 1%, 2962 FAAA AL

(W) Ay

DO A=A o] mE WYEs AA A4S HUshr] fs] 9ol #AAl¥E American
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A FNHORE 1%, 2% FS S A

association of cereal chemists (AACC) ¥ ol
oA 257F AAsE F 30T A 90F3+ 3l
2

of wel Ws W 1§ ¥ES - 18T
_]

3
&3to] Mixolabs &3 €&E5A484 5A4S &

4 100

a
E
@
5
_n::__T
4] 10 20 30 40
Time (min)
Contral — 1% bread improvar — 2% bread improver === Hlack lemp.
H 3-4-54. AN A el wE WA =4 A7t
3 3-4-33. AR FA el WE WE AA S Mixolab 1A}
Control 1% bread improver 2% bread improver
c1 1.19°£0.01 1.168°£0.01 1.11°+£0.01
c2 0.472+£0.00 0.34°+0.01 0.30°+0.01
Torque
(Nm) C3 1.547+0.05 1.42°4+0.01 1.35°+0.01
C4 1.62°+£0.02 1.48°+0.01 1.43°+£0.02
C5 3.29°4+0.03 2.87°+0.02 2.91°+0.04
Stability (min) 10.72°+0.17 10.28°+0.04 10.48°+0.09
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D Yol #AAl%E American association of cereal chemists (AACC) W oA Ex] &9

A H
DO A7 g 2 U AR A4S HUstr] Y& ¢ AAE American
1M F7HeR 1%, 2% = S7HAA
o wel k=S W 1 §F WSS - 18T A 27 A A3 5 30TColA 90E-7+ &)
_]

%3Fo] MixolabS %3

4 — 100
|~ 80
- B0 1
_ 70 &
s oo &
2 5 50 5
= [ a0 E
- 30
1 |
= 20
10
0 T T 0
0 10 20 0 40
Time (min)
Contral — 1% nonfat dry milk — 2% nonfal dry milk -== Block tamp.
2% 3-4-55. EAEH Sl mE WeAAe 4 AUt
3E 3-4-34. gAEAT el mE W¥E A A9 Mixolab €17+
Conftrol 1% MNonfat dry milk 2% Nonfat dry milk
c1 1.19°+0.01 1.23°+0.03 1.30°+0.02
c2 0.47°4+0.00 0.45°+0.02 0.49:+£0.01
Torque
(Nm) C3 1.54210.05 1.572+£0.02 1.562+0.04
c4 1.62710.02 1.63°1£0.03 1.64°£0.02
C5 3.29°+0.03 3.28°+0.06 3.34°+0.08
Stability (min) 10.72°+£0.17 10.82°+0.13 10.73°+0.29

(th 234+
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D FAAS, BARR %ol FNB5EF TG AR FAHE AL HAsA 1 9
ol B, w3, WEGYY BT Aok b @ AL T

(7) ¥& A FapA] Ao e 54 54 F7
h A=
@ 9l AAE American association of cereal chemists (AACC) WA #3A=
F7kate]l AAE Ax F 2730 JF5 AT
() Add

@O
@ & AdolA= oAl Al wE degx e FaE FGrietr] s WA, AACC
WRe Zgoto] FakAle de Gste] AAE Az F 23 T Azl
et W A% $ Laser volumeters ©]-&3te] Wel Rug 543
@ €3

@ & A¥oAAM= fF3hA Ao e W textured] WA= YIS FHsH] A6,
Texture analyzers AH&3to] 7idd Aol weh 253 A% § W] texture
T 3A4% 94% T 20 mmol ¥ 27 EWei, o5 25mmel dAvY

al

=
probe® 60 mm/min %% crumb FES FE F(70% WHIHE) firmnessE =74

g}
CIREE
® #9)

@ Laser volumeterE o] &3le] 34 2o w we] Bus =43 A1 §3H4)
A2 Bk T we RuE S ARE AAT S
04%= AR e W, bt = FE 2 AL

T

< 2 week frozen storage > < 2 week frozen storage >
&

a
b ab ab s I
- . a ab a
b - Z I =
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< 2 week frozen storage > 4 < 2 week frozen storage >
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1] Li]
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L Crack 24 2 B9 vlEo] A0S e AATFoZAN
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Cake WD} J| &=

5 AR
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o
>
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. Top browning
Browning Bottom browning
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Center
Side
Volume
Center to-side
Side to side
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Airtunnel
Ll Air pocket
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- LG @75 AAEdA] (dd 0 MW234SG)
- LG Inverter AA}d¢1#] (Engineering sample)
2}, A& cook mode
Microwave Inverter Steam Oven

Microwave 32sec

Steam heater
(600W)
Halogen heater

Upper sheath
heater (1100W)

duty ¢ Microwave linear (450W) ¢ Backsheath
e 20%: 8sec on / control * Backsheath heater heater(750W)
24sec off e 40%: 280W fully (750W) ¢ Convection
e 40%: 14sec on / on ¢ Pump motor motor/fan
18sec off ¢ Fan motor ¢ Temperature
e Convection control
motor/fan
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Type Algorithm Time
Reference A=< 11:00
LG @75 AAt& 1A

5:00
Mi MW 40%
icrowave LG 53324214
3:00
MW 40%
LG @75 A=A A
Inverter 5:00
MW 40%
LG 53 A4
Steam # oz 9:00
Steam
LG 53 A=A
Oven 50:00
Oven 40°C
. FE (1)

Type Algorithm Time
Reference AN s 9:00
LG @75 AAt& 1A

5:00
Mi MW 40%
icrowave LG B AAe9A
3:00
MW 40%
LG @715 A=A
Inverter 6:00
MW 40%
LG &3 dAg =
Steam " e ! 9:00
Steam
LG 53§ dxpe =
Oven " el ] 11:00
Oven 180°C
oAFE (R - )
Type Algorithm Time
Reference A=< 11:00
LG @75 AR A=
15 FeAl Q1A =00
Mi MW 40%
icrowave LG Aol A
4:00
MW 40%
LG @715 A=A
Inverter 9:00
MW 40%
LG &3 A1~
Steam 12:00
Steam
LG &3 A=A
Oven 30:00
Oven 100°C
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Type Algorithm Time
Reference A2 AA )]s 150:00
LG @75 AAd 1A

3:00
I . MW 40%
Hverter LG 2@l
5:00
MW 20%
LG @75 A=A A
Microwave 3:00
MW 40%
LG 5% HdA&1A
Steam 10:00
Steam
LG &3 A=A
Oven 17:00
Oven 100°C
af, e ()

Type Algorithm Time
Reference A2 AA )]s 80:00
LG @715 AAd1A

2:30
I . MW 40%
Hverter LG 23497
4:00
MW 20%
LG @75 A=A A
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MW 40%
LG 53 Azl elx
Steam " e ! 7:00
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Oven 17:00
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vl A (3
Type Algorithm Time
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LG @75 AAt& 1A
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I . MW 40%
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5:00
MW 20%
LG @715 A=A
Microwave 3:00
MW 40%
LG 5% HdA&1A
Steam 12:00
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Oven 13:00
Oven 100°C

7. LG @75 A& A Duty$} inverter®] ®
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(14sec on / 18sec off)

MW Duty control 40%

MW Inverter

(280W Linear control)

Cook time

Quantity

Result

Cook time

Result

3:00

200g

46773°C

3:00

21731C, s 25,
o} mhsEsH,

=9 B4 ¥

3:00

200g

-1.17253C

3:00

7w 3k
2125g — 210g
2.27347C,
PgAe okt vhE,

3:00
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2:30

Tk
2245g — 223g
28740°C,

FRRE Rt =Y B

#47)
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547734°C
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200g — 245g
527937C,
Mg ok g,
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200g

65790C
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AWk
293g — 288¢g
67790C,
VAR el vhE,
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200g

317747TC
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AWk
400g — 383¢g
4796°C,
Mg ok b,
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st 2~"S 83 sy 49 1553°ColA "rlgl Bode HFE7 AR Arte
BHEol oy Awtx o g =31/ dlsE. Ovens FE3 s 4 28 2%
100°C A&e] A9 44745°Col A Ao g wwsls FHo] nfE 9B 2% 180°C
Aol 79 23735°Coll A wHol 2w "usk AR dled. o9 £ Ay % AHg
271& THEAE w AHgAre]l Fa, s Fo FH HqWe] FHHITS AT
microwave inverter 2] o] 5o Agsicta HAd
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7@% 7]’-)—\—%% . +35g PARRI T IS PETE
(A=) o) 5} 1100 (3%6g—431g) A A
. LGY7)%
Hicrowave AA21214 800 ey | HEEAR
inverter MW 40% g o
LG 17g
~El H3LA o] : A2 A
= uij};ﬂ A 12:00 (357g—374g) WA
LG
Microwave Bl te : -8g
2o 2 Q1A 4:00 WA+
duty control MW 40% (398¢g—390g)
LG .
Oven Bl z}e 01 A 30:00:00 WAl
B100C (348g—340g)
Ad Ay AT (Ass) Aoz dles oAl W 5768°CollA AlFH 71Hxte] 7h
ok7F =2 Ba, 7™ ofgt 2rte BEo] o e % ¥, Microwave inverter
= g83 s Ag 34786°Col A AlFH o sHAAE 7 ofF okt mpE. AHS
83t sl sl A 7T47°CAA 7R ZF < = 23, 7hedl oFgE Ak B
o] glo}t &l5e & ¥, Microwave duty control 2o ® %S A4 HH -
05794°Col A AlF9H e 7hx]7F &3 ¢ 23, 7Fed g3 82 slse] @ 9.
Ovens &&3 a5 29 28 &% 100°C Ada9 A9 16737°Coll Al A FH 9
7HA e 7 gl o] e Ay 2 AP 2SS TFEE ”ﬂ A2 Al ko] a1, 3lF
o] ¥wWo] @ uwlE microwave inverter 2 o] Wi AHgsivta Ao
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s W Algorithm A7k FA WA Accessory
e Aew 150:00:00 - T3
(3&) e 0 =
E _ .
L;j 1y tesE 4'ogre<2}'loolg~)oo> - F-ehol
- 1 ES = = . . . T gul
o) dhskE 53
LG 65
29 B9 : | A5
FUAA 10:00 150150 SRR
N LG5
: Crozave AR 1A 3:00 - A+
mverter MW 40%
. LG
viaowave | sgagaan 5:00 - I EE R
nverter 209%(140W) gele
LG
7ol AR A ~l4g y
: ] -8
597 FolH5- 100 gy | TEEE
17reNd
LG
Oven =3k 2} €1 4] 17:00 - WEHA
SE100T
(1) Ag 23 AdF (= wAx]) B2 oz )5S 34 HWA 18719°CollA s = Al
o] e AY HE (=¥ we w7]) WHoR Fes A HHE Ho] A 3EHS
okl Al ok g ~'S 2835k SFUHe A9 14742°Coll A dlso] & . Microwave
inverterS 43 Uy 2 W) AxEAA 29 AS 22734°Col A AHn e 7}
A7) oFzh vhEe ubd) B ARl o A 1770°Col A 1dm e ek w3}
Slol ol 2 H. AAHJAA W] Fo] AFHA oz dE5S A HWE 71795°Col A <l
Au7r FEAo 2 ' 3ol glar, HI o] A& AHE =Y 7F 92, Ovens 3
23 e A o2 &% 100°C AT Ag 42745°Col A 1dm o] sptg
7b okzh vhE. olst e A3t R AP 2AL FYAR 0 HF T AAn YUt E
S 2~y o] sEabgel AHesivta ek,
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A9 ()
s W Algorithm A7k A ¥ Accessory
;‘ﬂ% -0 3 A}
(o) - 80:00:00 0.2kg x4
. LG @75
M'lcrmrNtave A 217 230 (224 ;'5g223 ) HeHA2
mverter MWA2(280W) e TesR
Mi LG
.Crozave B A 400 - WA+
fverter 20%(140W)
LG 135¢
g .85k =} 7] 01 % : ' AHA
3 /\}aﬂ ] 7:00 (23650 240g) WA Al
. LG9
MlCl‘OWEin (iuty Apef o1 200 3 ]l A+ 2
contro MW40%
LG
Oven &3 21 Q1A 17:00 - WEHA
2E100C
Ae A3 AE (A2 WH]) WAoo R E5S A HWH 19720°Co A e Hu AlZE
o] @ A¥. Microwave inverters 83 slsWH T @7l AXHAA T+ 5
28740°Cell A Ay & JiNt ofb =Y E= v, B3 AAEIA Lo 4§
10.47485°Col A HAaw 9= Ao FiEo] ZoX= dAMS B 28S &83 s
Mol A 3732°ColA Ay el 7hgate] Fio] kb w8 &3, 7hd 9 AUhE
B Ho] 9lo} s 2 ¥, Microwave duty control® 352 3A ™ 2.4735°Col A
AW o] 7187t ¢k wEbsly AR E R 242 A7tn 9wdl Ovend &8-3F 3
FHUH A9 28 2% 100°C A9l A5 36740°Coll A Fad o] npdgo] o oF7E
=9 BS. o9 2o Ay 9 AHE 23S FTFEE W e Fo A" HHUE =
< microwave inverter ¥ F WS AAEJAA WA o] AW skl A ettt
al
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s W Algorithm A7k A W3 Accessory
e AR 140:00:00 - 7
(%42) T o o
M LG @75
.Crofwe AR 914 3:00 BEERE
fnverter MWA40%(280W)
\i LG
.C“’Xave L R R 5:00 - BEERE
fnverter 20%(140W)
LG \45g
228 B9hA | 1% : ' SR
%) A}Bﬂ ] 12:00 (2095 214g) A A
\i LG @)%
. tc“’watvel A7 91 200 - A+
uty contro. MW 40%
LG
Oven B84 21 Q1A 13:00 - HE A
©E100C
(1) Ag 23 AdF (2 A1) B oz &S aA HWH 19721°Coll A dlsS =y AlgE
o] 27 AH. Microwave inverters &83% Wy < @75 AR AA F+o H5
27737°Col A slso]l & FHa, ozt wsly =g BXx goun 2 Azt elA 9
gol My 5 29 FEI A%

A5 324757.3°Coll A Aol EojA &= F
Wol - 14723°Col A Aek]E okt
control2 35S A =™ 17725°Col A
of¢} e A B AP s THAE
inverter Y % @)% AAEIAA #2413 microwave duty contro
Wiell Aetsiohal Ak,
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[B A A ds BA e dre dAddA 2 25/ 8 A8 54

AR

L #9 %7hd QB E5

7}. Italy

eI e

1

A A snpE 2

Name

Flower type in English

Average weight

Bocconcino di grano duro

Corn flour 65g
Hard roll (corn flour)
Pagnotta di grano duro
Corn flour 57bg
Loaf of bread(corn flour)
Francesino di grano duro
) ) Corn flour 115g
Hard Francesino of grain
Ciabatta al latte
Long flat olive oiled Graham type 00 + milk 240g
bread
Graham type 00 + animal
Baguette 95g
fat
Croissant Graham bbg
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1}, Spain

Time (Cooking)

Temp (Cooking)

Average weight

Baguette 15718 min 1807200 C 230g
Baguetina 12715 min 1807200 C 115g

Baguettina - ) - o
12715 min 1807200 T 90g

Integral
Montadito 12715 min 1807200 C 135¢
o ;-/h
Mini Montadito £ j ’5’ 15718 min 1807200 C 150g
A

Brra M 15718 min 1807200 C 325¢g
Bollo 12715 min 1807200 TC 105g

Pan Fibra - ) - .
12715 min 1807200 C 90g

Verde
2

Chapata Grande @ 15718 min 1807200 C 320g

Chapata - . - o
] 15718 min 1807200 C 180g

Mediana

Payesito 12715 min 1807200 TC 90g
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2 NE Wel BF w AW 44
=7} Mg A Average weight Name
- Pagnotta di grano duro
5507600g 575g
Loaf of bread (corn flour)
_ Ciabatta al latte
2007250¢g 240¢g ) )
Ttaly Long flat olive oiled bread
N Francesino di grano duro
1007150¢g 115g ) .
Hard Francesino of grain
507100g 95g Baguette
50g v ®k 50g Croissant
- 32bg Brra M
30073508 320g Chapata Grande
Spain 2007250g 230g Baguette
P 1507200¢g 180g Chapata Mediana
1007150¢g 105g Bollo
100g w5k 90g Pan Fibra Verde

7}, Ttaly 9 Spain + S 7FE = FAREE Ttalys= 1007600g W ol A 5%, Spaine 1007350g

Heel A 6575 AT

3. Al® EH

=7} Name T YA
Pagnotta di grano duro,Loaf of bread (corn flour)
Ciabatta al latte, Long flat olive oiled bread Al r ¥xzpA
Italy Francesino di grano duro, Hard Francesino of grain
Baguette 2] 1} 7 =
Croissant
Brra M
Chapata Grande
Sapin Pan Fibra Verde AR HAH
Chapata Mediana
Bollo
Baguette u} 2] v} A =
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S
e
(o,
2,
=
il
%
offl
oX,
olr
e
=
Ll

5% A499 =2

84

Bread Mode Cook time
M/W onl 4743C
oy 2:00
defrost AT:39T
Italy ciabatta 0.2Kg
35-52°C
Combi defrost 3:40
ATI17TC
M/W onl 4-46C
oy 3:00
defrost AT:42TC
Spain chapata G 0.3Kg
41-67C
Combi defrost 4:50
AT:26C
M/W only =00 -2728C
Italy Pagnotta di grano defrost ' AT:30C
duro
0.5Kg 39750C
Combi defrost 7:10
AT:11TC
A3 M/W only defrost®t} Combi

(D) & F o F4 =rztels ATZ ZdT
defrost7} A 3s}A & 4H.
(2) M/W only defrostel+= Icy?f* BEy AL BRo] FES Combi defrostts AA %L
< Combi defrost® FetH.

5. 85 e 7 2 FAELA W A Algorithm =%
7}, Model : MG5687U(261. Square) /MH6347E ( 231 Square) / MH6387AR(23L. Round)
. A4 230V/ 50Hz
ok &9 23L S-M/W 850W, Grill 1100W/ 23L R-M/W 850W, Grill 1000W/ 26L-M/W
900W, Grill 1250W
2}, Accessory : High rack A}& (¢ o] =717} & A$o= Low rack AHE 71%)
nf, AJ@ &2 1 Bread Combi defrost &ilg]s 7B -7]&S M/WHF A d &5 7]5S Grill
heater®t combiz® &2AA WF= 27k 9] glo] mEEdtA 3% HA
A2 vpabegk ghs gk
vl Ald Bread: Italy 47} (Pagnotta di grano duro/Francesino di grano duro/Ciabatta al
latte/Baguette/ Croissant)
Spain 67}#] (Baguette/Chapata grande/Chapata mediana/Barra M/Bollo/Pan
fibra verde)
AL A EAR D 71E M/W only @l E 3 vl B R wEeek A ZalF e A 2
2kt Al E. o) high rackS AF§3tEE W] =o|7} 7Tem ©)/d W=

flo rlo

=}

-
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low rackS AF&-3F.

(1) Cook Data

Model W limit Step Algorithm Cook Time
Stage Mode % Time
26L 0.1~0.5kg | 0.1kg I MW 60% 20% 70sec./0 1kg
O | MW 40% 30%
_ﬁ MW 80% 50%
v | Gl Fix 1:50
23L 0.1~0.5kg | 0.1kg I MW B0% 20% 70sec./0.1kg
% MW 40% 30%
m | MW 60% 50%
v | Gl Fix 1:20

@ Beep: Display “Turn food over”
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(7} Cook Result-26L
@ High Rack *°] : 120mm (Heater—Rack” #]:90mm)

Quantity | Accessory Cook time Bread Temp. TE A
2g
Croissant 42759C
(102—100g)
Spain Pan . 2g
] 65-78°C
0.1k On High M/W 1:10+ | Fibra Verde (82—80g)
K8 rack Grill 1:50 39
Spain bollo 79-82C
(91—88g)
Italy . 2g
) 32-47C
Francesino (104.5—102.5¢g)
Spain
. 5g
chapata M 33-45T
(206.5—203.5g)
Zea.
Spain Pan 3 5¢
Fibra Verde 77-83C
(173—169.5g)
Zea.
On High M/W 2:20+ - ]
0.2kg rack Grill 1550 Spain 70-80°C &
baguette (184—176g)
Italy
. og
Francesino 53-73C
(203.5—198.5g)
Zea.
3.5bg
Italy ciabatta 35-52C
(206.5—203g)
Spain . 6g
17-44C
on Hish MW 330 chapata G (308.5—306.5g)
n Hig o0+
03kg rack Grill 1:50 Ttaly 1050
baguette 70-78TC
(274—263.5g)
3ea.
Spain
On High M/W 4:40+ . 7.5¢g
0.4kg chapata M 47-75C
rack Grill 1:50 (383.5—g)
3ea.
M/W 5:50+ lealy o 8¢
0.5kg On Low rack Pagnotta di 37-47C
Grill 1:50 (553—545g)
grano duro

@ 26L 5S o] §3ke] o] 100g°]

ugl—

=]
T

S

S defrost®} reheating 2 S
ol EAE. 1 9o AT AE WEIE =
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(1) Cook Result-23L
D High Rack ¥*°] : 120mm (Heater<>Rack# 2]:85mm)

Quantity Accessory Cook time Bread Temp. T =AY
2g
Croissant 40755C
(98—96¢g)
2g
Spain bollo 25-58C (91—89¢)
. —>
0.lkg | On High rack | M/ B10* PP
.08
Italy baguette 67-72C
(91—87.5g)
og
Italy Francesino 80-90C
(7T7—72g)
og
- Spain bollo 2ea. 56-70C (1815176 5¢)
. M 2:20+ 0—>1/6.0g
0.2kg On High rack 1
. Grill 1:20 Spain Pan Fibra . og
49-717C
Verde 3ea. (241—236g)
45¢g
Spain chapata G 30-43C (306301 5¢)
. M/W 3:30+ —oUl.0g
0.3kg On High rack a1
Grill 1:20 Italy baguette ) 9g
67-74TC
3ea. (270—261g)
‘ M/W 4:40+ | Spain chapata M . 9.5¢
0.4kg On High rack ) 62-78TC
Grill 1:20 3ea. (395.5—386g)
M/W 5:50+ | Italy Pagnotta 8g
0.5kg On Low rack ) 17-43C
Grill 1:20 di grano duro (552.5—544.5¢g)
eh 23L RS o] &3sto] ko] 100ge]l 57k wf, M/WE A7k 1+ 102 & S 713t
WS defrost®} reheating €S 3+ 11 Ay, BE AlFe] APTdA UFEE

EEeha wEse de A,

6. 35 W75 AT Points W

Conventonal Bread DefrosTt

Combi Broad Defross

- Pain Poincs v

—

- Improssment Poineés

Ever the il bW user. refiest ozen or Provide optismised algontben which are
efigeiated foods only with microssye, suifalilE o reheal each kinds of Tood
Foods tend to be dried, soons and boogls s misisr, cilepy and bender
dipe Len Hhes malcrosndom LY
i - Frocess
- Conventional Process \J DifTerent
Mo proprogrammsd function for / Dptimal combination of microwave. and
Jehaating baked foods. Lsars fehaat 7 grill heater reheat foods tast, while
T w“;:' st ent ot et _— prosiding the Same guaity resull as
stand the frazen foods O room i freshly baked from e oomeentional
bemprerature dhuring oweri g bl CReEsn)
b
Fi
—_.llllrr
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