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I Weighing |Flour Water, Yeast, Yeast food, etc,
I

]Mixer Low speed 2 min & middle speed
2min

Fermentation (28°C, RH80%, 4.5h)

Taei Mixer: Low speed 2 min, middle speed 2 min,
l Dough mixing I addmg shortemn low speed 2 min
peeg 6 min

Floor time (28C RH80"6 25min)
|__Dividing, rounding | Manually
Bench (26°C, 25min)
Moulding | Moutder

| Sponge mixing

I
Final proofing  |38°C, RH84%, about 40 min
T

|

|

! Baking |oven: 230°C
[ I

|

Cooling |Room temperature (1.5h)
—=
Storage |20

I Process of Breadbaking

Weighed Sheeting Curling Moulding
dough (One-loaf)

#1 Sponge Dough Formula- - Q - @ _. %

tion on Flour Basis e

Ingredients % / ,
Flour (12.5% protein) 100 D
Sater 68 Mouldi @ Mouldi e
Compressed yeast 2 (N o-ushz':r‘)%) (twist)nK ‘
Yeast food 0.1 ‘
Salt 2 l
Sugar 6 %ia
Nonfat dry milk 2 1
Shortening 3 Panning nning Panning

(one-loaf) (N -shape) (twist)

M2 Three kinds of Moulding Method

9cemX 9em (FPRY, H:31d430g) & ) 2HME L, HISHERRAI: % SN RE230°C, S
B10%ELT1loy b4 6 ~12KNno—72BRLE, BRLLo—7OKE
B 2#3.7X10°m? kg THEEN L D L IZEMTH 3. BRENDo—7 % 188
PP, BNV FLWBICBAT, 20CHEIRBICE W TREF L KBICgeL 2.
3ICRTFAREI T LTy 20 2MBNY > T NRIBL L FDEMFRZTRT.

FEHRERIZBGE L 2 T PU (Texture Profile Unit GRILTHN) (F4) £/, &

* RBRLEROMRREIC N 2 REPORBRPBROE BREN, HITRRICE 2 KTHRE
L BT 5. RIVBIZMRENNEMRT & RRI2050 0 —7 DR Y 6HRDI,
** o—T7HERIZAA NS LW RED DFRERBOKTH S,
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B3> DITERHER 2B T 2 REANYRTSE

Discarded
(St&r&an}
Discard me o
cC) \ Plunger
/ (move up
and down)

Compression T A R
% it W

direction

(a) Slice Sample (slice)  Table

Three compression directions
X;parallel to long axis I
Plunger
_. (move up

Y;parallel to lateral axis
Z parallel to vertical axis

(b) Crumb block

z X I — | and down)

RERH
PR
AN
( AN N )

Y N\

Sample (crumb block) Table

3 The Samples and the Compression Conditions

T4 5 am,/ S TITv, FE
Mhitoe—Fen Tl
L, $XTHF—Fix-%v
a PR LE, 207
HBRRELL 2V —7R
EER (H21) Titv, B
EISBR 24N 212 7
H M7 - 72,

o — 7 NEHHL M %
ETRELR, 77 L0K
JLER L, 7 7 LDEHE /
¥ZTAEL T 5, B
Mgt TRARHERL
THEHEZND, EMATED

|- Stepping motor

-

- Cross-head

Personal

computer
L0]

L__n_- Floppy

t H /Plunger
5 L/ Sample
L3l Table

disk

S

r4

Load cell Amplifier A/D converter

4 Diagram of the Compression Measuring
System

BFMED LRKDI2, BTV L HIZ 7 F 4 - 72y 7 HTENEOBRIC & U 22257 & SRR

* RILERZFLICEENBATL (BH) DREIRE 7 T L0BRDLTH B,
* ANEHBERIAMROFRICHIIENEANECRAF Vic L VEMLERE 0 & L THMEHD

HilENET SERTH S,
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s (RN FHUKIEE0.0lun) T, HE - ML A, KEIZEEE65C T68F
MIRABLL 724%, 105°C 3 BEMFRETRIEL 1.

EBRERB I UEE

1. EfED—EREHRS & UBMFREK

|, JEM8H - TRk (Force-Compression Curve)

[ 5 1351420, 24RFER%E L 2R B D IERE ) — BTSRRI TH 3, 2
HEOY > 7z DWW TD2000EEL ENEMEREED 6, /¥ H—7% ) WRo—%
HREEO 2B L T3 2 200 h -7, OB ab (1) RBRFEENTE
FLRBERL, ZOWMSDOMBRIRRIERML 77 ¥ 2+ —HORITES & URER
FEBOBMBIC L VRBERT 0L EZ LN, TOBREH:BE The (II)
DHPBIERFE (ZTHERH 4 %~12%) TIIREHBENL R EZRT, KDcd (N K
M EHEEN12% 5 540% £ TOMICHET 2, ZORM TIZERNDEIVINE 2%
N, BT 2t sEENEBR= ) v 7 AHWEHRL TRBICHEBEINTLE ) 125,
25 7R (Collapse)RFE ¢t Z sicLc, BHENELHICKE 43 tde (IV)
NEFEEILDBRREICED, HBROBDRIIBUAE( L3, ZORXMIZ 7 7 L0i#%
EET 3 oic WELEBIONATRE T LN,

2, HOURSH

WHIBRR, ZHfivy 7B LURT YV i3, HESmORE 77> 2r—2HnT
25 4L 7Tay 2% EHL THLNLEMN —EREBRNZT—CIIcBW TR
72, BRI EMET—

TREER ([5) ol 2em sl .
BODEHEDL ) s 5 40—
CENuR L -7, B6 L m v

@
(=}
|

CEREFR%Z/ 8T A—F

z
—tL, REPEEIS g
BRERB R > OHFIR S I; Initial toe
ROBEBTLETT, 10 II; Linear stage

— d ilt; Collapse

p7a .y it 4B c / W ; Densification
> 7R 3 BN a0
EHT, HRZEN—K Compression (%)

ERRTH 5. WHIRF 5 A Typical Force-compression Curve for White
RBAEFRMOBERICH# > Bread Crumb
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B3 OFJFEHER BT 3 RRRITIFR

T, RBIZKEWHEER

~ 15 .
e - [ R S
TLRLY , -E%E (X), 'é 6.0 - One-loaf moulding B —Loading in Z axis
EE(Y)stUvrkT(z) 2 v =24.0t +346, r=0.984
FRADMRICKEVEETR 457 ow=153t+527, r=0946 -~
Tz Ehth o, ;: 3.0 + "
¥7:, NRREHR/x § -
- A £ 15F
Z DT LRI § I5e=12.0t +350, r=0.967
borREReEAs AL & ol 1 (o1 41 1
N, SHEEICAT, 24 48 72 96 120 144 168 192 216 240
b OBK O B R i Age (h)
(0.3~4.5) X10°Pa ® 6 The Proportional Limits of Bread Crumb in
) : Different Directions
BETHLZ L0 »
e 200 Small | ®---- Loading in X axi
BEOERY L, B 3§ | Crmb bock 2 Loading in ¥ axis
ﬁ@{%ﬁﬁﬁﬂb‘ﬁ( ) 2 160 |~ One-loaf moulding n— Loading. in Z axis
;’ :_az\ﬁgfiﬁgi 2:: 120}~ Ez=812t+3630,r=0987 g
SV DILEL NI 53 | &Ly =479t +9370, r=0.972
PlokECLY, Tib “’§ 80— \ ,,,,, S/ at '
bRsepny), §E rx;wﬁf‘fA
N — P
37, MBEEONFH 2 ¢ " - Ex\=355t+2800 r=0985
BAEHITRENMEEL S8 0 [ e R DA
<HRL, EEC D 24 48 72 96 120 144 168 192 216 240
' TeEE Age (h)
& HEA & B I > 72, )
3. SEv: ;.$ 17 The Equivalent Young’s Moduli of Bread
. - Crumb in Different Directions
R & <> D

X VEROBHELEE T ISRLE, Hfn7oy b it 4 BOEIMEDOFE T, EHR
RED—KERRTH 2, 12720, ZHOHICIZEEDPICEREHRDICH DAH
FETOLVDEEEL . T/, ESRNY > 7 NWVREOEHZE L A H WIS
WTE D 2 BRTE L HES N, SECHNATILD 2 BHTRICBE 2 (, Hivr 7
BcH5 2 2B NIV EEZ by, THEERERRLL. RicREINL &
JICSHiiv s JTERBEFERMOBBIc >N TMAL, EDENKEZLZHME, YH
B, XBEEONETHBI LhiGHho7z, 2, NREEDR <> DElivy T8
KRR LD L ERLBIEICH ), BREE S D IERPEWRBENMHERT Z L5802
Hohl, FERTIIAEENR L3 2fiinu—7 (bR, SY) 22T, b
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v 7 (0.5~15) %
10°Pa % 137: %%, Muller
{22 x10Pas v fliz
BELTWEY, i
2, SOESCOMIZT
EMRTEAE, 71—
b F235—N10'Pa ¢ [
BETH,

4, JERFPV L

8 |3 MRk 1R48RE R
BL7 7 L0SEET oL Vi Yry Yy

=
n
L

e
-
|

0.22;0.06

e
o
|

mean ; SD 0.14 ; 0.07
0.10;0.06

e
o
i

Equivalent Poisson's ratio
=
Pt
1

Vyx

0.22;0.07

0.18;0.06

0.13;0.05

Viy

¢

Vax

Vi, HERIC S M8 Six Kinds of Equivalent Poisson's Ratio of

YW, WMAEEICHME Bread Crumb
b AV - 9% ) £ P
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