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DA it ik i A e/ NS 2Ry ARG e B - AT S BRSSO AR R B IR T
DIt - IHEE R -

AGABEBE FH B 5 s 2 5 NI JRORL - DU/INILG BERERRY B R T H B E 20y - IR
Al NEINHERTE N E 5 B0 B2 IGEE IR - LB RIS =200 2 4
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= FEHEZER ZBEFIED

(—) EBMHEEZE
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(=) EEEH4ERIE (Farinograph)

k& AACC(2000) 54-21 753k » f5EH] farinograph HIE4HE.2 EFHEE - FPEUER A 300 ¢ -
RG> 1A% T INASRRERE T SEIAGEE [ 7 FEivk & - AR A [ R A e - b
RREE = Bh i D EAE 500420 BU SRR - ARERIEEIFE BB R nI 1S 21 REHE RS By R 15
AR ok > PRI - SFRETE ~ IRFFEE TR (Mixing Tolerance Index, M.T.1.) Bl Z14ks
HFE2H -

(m9) EEEH 14 ERIE (Extensograph)

ffei® AACC 54-10 (1983)J5i% » 4k farinograph Z UK /K B KRR FEIRFE R RAFIRAF - Y
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FAEEH TR AL TG By © 2 2K3(100%) ~ fIZKE(55%) ~ Kili(10%) ~ WiHi(2%) ~ BEhE
T(2%) o RIREFIEERESEAS /K BA 2R R SHE I TR » 2 B P AT
TSR - DI - RERERE - 2P » I1E - 78]~ RBEEFIZIR - BULAAEBIENE
W NS Al - HETT AR TR B e R TR AR LR & o 0 R 0 A 1 T AR B M T 43
(Texture Profile Analysis, TPA).Z & o HEA R HER R 35 mm EIfE 2 HRUA(P 35) » 1
HIERAT « BRGNS HRES 2 mmes™ o SREUEHE ARE SRS B 20 mm - 55— RIS K5t
ABk i FRIRME R 5 # o TPA [ DU Bt o 9k 88 53 A7 ] 15 21 & (Hardness) ~ 3%
(Cohesiveness)FIRE M4:(Gumminess ) ZF 228 -

(Z) EXERRFREHOT
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KB (1%) o FFHHICFT %8 - - HEINARE ~ B R AR PR SR INA 22K HE S S M -
DUEFE B AP INES 1S0CHIZN » fF L OREALINIEBEIGIE - MUY - FHEETHER
e B AT o BEFIPITEINE FET T RSP I EINE - SEIREAE 3 mm AYERE AR ER AL T
ZERIHIES - RREREE 50% JERE - MENTIEAS SIREEEAIERE 1 (Fracturability) -
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5~ #Et o
R B EME 3 K S ZHEELL SAS fEF o Mk e e T8 B T (Analysis of

variance, ANOVA) » RHINEAE A=Y - BT Fisher /a2 7= B IS (Fisher's Least
Significant Difference Procedure, LSD test) °

TERELRT A
—  FRMEREREHRES N 2ZE

SRR /SRR S SRS B R R DRER RIS - RS b SRS 53 A 0 S
3 50 HABRA VAL 0.297 mm)Z @M PISAEET 4 LEAM Y 36.92%-51.45% 3 S 70 H
BRETCHFLAE 0.210 mm) 2 M RRTE 53 bL » PREIFILIGRIEK ST 2 18%AH R (40.77%) ~

AR 15%MH K (38.18%) » FHKF Ryl 7k or 12%HH(33.49%) ~ HTAH(32.92%) ~ 7k53 8%t
(31.35%) ~ {2t (31.23%) Bl SRR B (28.11%) (F&] 1)

100% -+ .
14.51 2
90% | - ‘ ‘

80% - 22.43 21.72

27.92 28.34 2835 28.91
#0.84 2
60% - 17.12 0.840 mm (no.20)
®(0.590 mm (no.30)
18.34

R e S.08 531 0.400 mm (no.40)
- ] 5.36

40% - 4.96 4.81 5.02 - ®0.297 mm (no.50)

70% 1 3137

Percentage retained on sieve

0
4.69 444 0.250 mm (no.60)
0, 4
30% 2(0.210 mm (no.70)
20% - 3123 12.92 18 33,49 38.18 40.77 <0.210 mm (pan)
28.11 . : - :
10% -
0% T T T T T T
B EH-201C 5iE4C H A RT 8% 12% 15% 18%

T EERTEREE Pretreatment

1. ETANREZ B2 TSN
Fig. 1. Particle size distribution profile of milled whole wheat flour with different

pretreatment before milling.

ARSI e/ NS B T3¢ R RAVBHEER TR EE 73k - HHBVEIRE/ NIk S B E R
L PERHINRG - DU s Bk B A LR 2L - (EA S Bk K o0 - AR IR B

TERIAR AR AT AN - DISRESRIR D &R E 18% FiREE /T - FERCAE RN < 2
AR EIR IR 0.210 mm (70 H)FtBaf< H oy Fui s - BIRIRE&RAE - maRE kS8R
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T BRSSO BRI RS - RO RBERTESS - R A
IR < =28k - DUl 2o MEsR i 21 - [Flike A e FER R AR e 1t -

x 1. 2ENHlEHERBHTE T E

Table 1. Effects of whole wheat flour fineness on farinograph mixing properties.

AR ' Wk 7k B H R[] REM  HHEIEER A
Whole wheat Water absorption ~ Development Time Stability Tolerance Index  Time to breakdown
flour fineness (%) (min) (min) (FU) (min)

#H Coarse 66.7 6.4 5.6 43 9.9
H1 Medium 69.1 52 6.6 48 8.6
#M Fine 71.1 8.9 10.6 38 13.0

' BRI R AR % o DIRRY I 30 H (PHFFLAR 0.590 mm) ~ 50 H (PHFLAE 0.297 mm)g
70 HCEEFLZ 0.210 mm)E{EEET » 50 BfH(< 0.590 mm) » H1(<0.297 mm) ~ #(<0.210 mm) =FE[H]
AHEE

The whole wheat flour fineness was defined by samples passing through number 30 standard sieve (paticle
size median = 0.590 mm) called coarse. Passing through number 50 standard sieve (paticle size median =
0.590 mm) called medium. Passing through number 70 standard sieve (paticle size median = 0.210 mm)

called fine.

F KB 7 (e 2 B S S T ) S SR E I B 10 8+ B ) OAEE v B e o LA
(R/E) EFRBEH SRR - ER{EBA - ZORBRGR MRS - JEA5TRASEERGL - 2010) -

A EIHHEE 22O AEIE R Rt 90 S EE A (R P - S SR I T (AT R A 2
ZEMHIR (69 em?) » 177 DU 2 2RI NS5 em®) 3 B ATTHR T T (Rva) DA A SR IR A(589
BU) » H#ifs 220034/ N278 BU) 3 ZEREIE I A 2280 A (135 mm) » #HRZKH
£5/IN(89 mm) o #E—35 L) R/E {HAMT 2 284008 & BH I - TR BT R 2O A (6.6) + HRBH
BESIHQ.1) » T R ZSALR N2 1) (3K 2) -

Bressiani Z£(2017)/M 47 R ERAR 2800 L MEEAT RIS - IEHR JIRE 220\
MRS MRS - DU EZ (330 pm)FUiR 6] - A2 (195 um)BioR e - BARGER
5 AR, o Hels R Rl SR T & SR 1 - 2SN RIS SR - HH TR St R
TAE M R IRAREEY - 35 T RERRIAIA - e i g AE SR T R I I A1 P i B sk 00 R S
T AR KN 2 ZE R M (B > 2008) ©
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& 2. FEMEZEFMCERAHEE

Table 2. Effects of whole wheat flour fineness on extensograph properties.

FRHIF R RIS R PRSI ATt
Proving time ~ Whole wheat Energy Resist'ance to Extensibility R/E'
(min) flour fineness (cm”) Extension (BU) (mm)
5cm Max. 5cm Max.
45 $H Coarse 48 216 226 142 1.5 1.6
1 Medium 43 186 188 146 1.3 1.3
i Fine 55 324 333 114 2.8 2.9
90 #H Coarse 55 320 326 116 2.8 2.8
1 Medium 56 267 278 135 2.0 2.1
#H Fine 69 578 589 89 6.5 6.6
135 FH Coarse 56 370 375 107 3.5 3.5
1 Medium 55 342 345 110 3.1 3.1
#H Fine 61 554 562 84 6.6 6.7

' R/E @ §UiRSIBIER S HufY -
' R/E: Ratio of Resistance to Extensibility.

= TRHEEZERREREERR B

DIAN RIS S 2k BUF 2 EE RS S BBUH » £R5S B2l L B P B A B S () e Ty
FABL SRR B B S NG R  REE -

FAREUR - 2REBAEOE FEIURE T - DIEEETEURIEE 22T - &
an TR L E(WEDR] a EGLEEDTER - (Hta T LIERERE 225 (3R 3) - AU Ak 2 56 -
ERERDE L {H b HEEOEBIK - ELIE 22 Al =2 B U EZ R AE a B
3 B R R R 22 5 © ARIHIEE S R SR LRSI B - SRR 22 2
{BAEE s AT SRR o3 » DA 220 A 2 2 S F 2 R E R AR R AR M GR
4) o FEREhhRE L - ERERBAE T RO B R E AR SR AR - fEm Z IR ]
FEEEFSBA BT S - RIS R A/ NEE R - BEETHEERM -
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= 3. TRMEZENREEBZEZENM

Table 3. Effects of whole wheat flour fineness on the color of egg roles.

B AR
Egg roll whole wheat L a b
flour fineness
P ¥ coarse 59.41+0.948 8.49+0.96 8 26.15+0.31%
gh"le Wheat 1y o dium 50.8042.87 " 0.40+1.23B 26.47+2.10®
our
41 fine 62.14+1.68 2 10.18+1.7348 28.20+1.848
AR R 65.66+2.40* 11.31+1.06* 32.62+1.02%
Soft Flour

[FF TSP RIERIZE » SR8 LSD HIEs B BORE 5% B /K HE -
Means followed by the same letter are insignificantly different at 5% level according to LSD.

x4 FEMEZENRFER GO R LLEETR

Table 4. Effects of whole wheat flour fineness on the texture and specific volume of egg

roles.
EC-S g TR PR e 12 Fefets
whole wheat flour Hardness Fracturability specific volume
fineness
(g-sec) (mL-g™)
F coarse 3,246.34° 2.18 1.784
rf medium 4,116.58* 9.4% 2.11%
fHH fine 5,119.37% 10.1* 1.87%

[FFTHCFRIEEE - SR8 LSD HIBE H A2 5RIE 5% BHAE /KYE -
Means followed by the same letter are insignificantly different at 5% level according to LSD.

DIAS I RE 2= 280 S E RR RN LR B s 3L - R RN 200 BUE Z BB UARE L e K

(58.19 N) » B RN HA R ER AR, 5 FEEHIEE SRS - BEREEAIIEE MR Er (R o [RIAAESNE
At L - M2 SR R A B te ] - B HoA A 2O, - T DU 288

HHESEHS MR R (R S) -

INIEk e e AR A B A - AR ~ A eAs - B - EHRER - DURSEER
B TEANFER RBEZEA AN RS IS - WFefat - B AN A MERGERERL AE - [
RFHERESREE > ETER TR - et R =it dh - S8t /MR RN - thig
BRI E A 7(Gan et al,, 1992 5 B » 2018) - L A0KD BEUART 2 ZSA80H - 2008
SHEYE LRI HER SN e N st BB R AR - LASF(2015)PRASRA K i s BE A R AR
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BRI A - ATREERERTE H FR/KAYIR A S A S R R AR - R BRI N
BR R (AN U ESE  © T v 8 B B UH LR R A A R M R (R SRR - mIRE R FR Al
3 BB AR E T T AR IR A 1 - ST R SRR - ARG L = 2ol S
GUHENE Z B BUR LRSI B n] 0 2 SRR URRE = S BE R N2 1BTE - SIS
Difgiie 50 BB ERCTEFLIE 0.297 mm) B UG - (H LA 2883 CFFLA% 0.210 mm)
B i R AN

x5 TEMEEZEMEEER BT RS EEIBERL
Table 5. Effects of whole wheat flour fineness on the texture and ratio of height to diameter
of steamed bread.

R BERE A BE M AR EA L
whole wheat flour Hardness Cohesiveness Gumminess Ratio of height to
fineness diameter
N) N) (mm- mm'l)
F coarse 58.194 0.70¢ 40.70* 0.46"°
1 medium 40.85" 0.84* 34.05* 0.51%
4 fine 32.94° 0.76"° 24.92° 0.58*

[EFTHECFRIEEE - SR8 LSD HIBE H A2 5RIE 5% BHAE/KYE -

Means followed by the same letter are insignificantly different at 5% level according to LSD.

& am

AGRBREE— 0o Ll i B T S B B R 2O RS A L 28 AR AT R e
/NPT K S R 18% o RIS EIHIRE e K BN, - {25 B S PR A P
A SR - Ea R ML A AERIE - FRRDEHE K S & 15% R o A B A0
HE—2 R S 2K R A [RIRH R R AR - DU 200l R S AR R FE T ~ AR R e
B ERE AR 2 B - AERLUE®R 70 HEERERCEILR 0.210 mm)Z 228k
FARTEH0R ~ ATESR R i R - [FIRF A i RN AR E M U IR - DI 20k
BUEZ ERABIFIRNEE R 21 - Al SEERA B LU R SR R R B B 1 - B
TEE B HIEE AGE B R B L S B - HIN A LA B A
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W

EZN

B ZATHE(CNS) T4k | - #85% @ 550 - 5% 1 N5007 - 2001 - AR ERE)R - 216

URHRE ~ 5RZKA ~ BREETR ~ A FEE © 2015 o /NREA RENTINK S A [ M B RS TE L B L 5P 2 -
CERSE(LER R R - 53(12):1-8

UCE) © 2010 - B/ NREEARDHOMER] - ErhlE R SEO R %F 1] 105:240-243 -

TREESR ~ BBl AL BERHTERS - 2016 125] o B AR EEEGN - P408-410 - EERHR
i LSERATZERT  Frdbr -

BRAMEA © 2018 o ZEERIIREE B2 A MIMELRH % - Rab T3 H T 50(1):66-74 -

BAETRE ~ I o 2011 - SESHE AR EE o HUES T3 160:42-47 -

JEIAE © 2008 o PRI - REAS bl o> Rk & AH o> B AR E M L R - SRR -
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Whole Wheat Flour Properties and the Development
of Products

Yu-Chi Ho

Assistant researcher of crop improvement section,
Taoyuan district agricultural research and extension station, COA.

ych@tydais.gov.tw

Abstract

The objective of this study was to use the domestic wheat cultivar, wheat Taichung Sel. 2 as
test material, and to investigate the properties of whole grain wheat flour. The first part of this study
was to evaluate the effect of different pretreatments (storage temperature and tempering moisture
content) on the particle size distribution profile of stone milled whole wheat flour. The results
showed the finest stone milled whole wheat flour obtained by wheat tempered to 18% moisture
content. In consideration of wheat starch might be gelatinized due to high temperature and moisture
during milling, we suggested tempering wheat to 15% moisture content instead. The second part of
this study was to evaluate the effect of whole grain wheat flour of different particle size on
composition and dough properties, including farinograph and extensograph. The results showed
whole grain wheat flour, which passed through 0.210 mm sieve, strengthened the gluten network of
dough, and had the highest gluten index, mixing stability and resistance. The steamed bread making
test also showed that whole grain wheat flour of smaller particle size had significantly lower

hardness and gumminess, as well as higher ratio of height to diameter of steamed bread.

Key words: Particle size distribution and fineness, Farinograph, Texture analysis.
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