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Abstract

The rheological properties of dough were evaluated the dough added whole wheat flour during
breadmaking. From the farinogram, water absorption of the dough was decreased as the amount
of coarse whole wheat flour was increased. While water absorption of the dough was increased as
the amount of fine whole wheat flour was increased. Arrival time and development time of the dough
with coarse whole wheat flour were longer than those of fine whole wheat flour. As the amount of
whole wheat flour was increased, the weakness was increased. Weakness of coarse whole wheat
flour was higher than that of fine whole wheat flour. From the extensograph, extension and resistance
to extension were decreased with increasing the amount of whole wheat flour. Resistance to ex-
tension of coarse whole wheat flour was higher than that of fine whole wheat flour. From the amy-
lograph, as the amount of whole wheat flour increased, maximum viscosity was decreased gradually.
Though the amount of coarse whole wheat flour and fine whole wheat flour was increased up to
30% and 50%, respectively, external characteristics of bread was remained in normal. As the amount
of whole wheat flour was increased, the value of whiteness was decreased.
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Fig. 1. Farinogram of dough with éoarse whole wheat

flour.
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Fig. 2. Farinogram of dough with fine whole wheat
flour.
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Table 1. Farinogram characteristics of dough with coarse whole wheat flour

CW.WF.(%) Abs.(%) A.T{(min) D.T(min) Stab.{min) Weakness(B.U)

oY 65.0 11/4 80 201 5

5 645 13/4 95 201 10

10 64.0 30 11.0 201 10

15 635 434 115 201 10

20 63.0 5.0 115 201 10

30 625 6.0 125 201 10

50 61.0 6 1/2 130 201 20

5 60.0 70 140 20 1 20

100 58.0 10.0 160 20 1 20

C.W.W.E: Coarse whole wheat flour, Abs: Water absorption, A.T: Arrival time, D.T : Development time, Stab.:

Stability, Y100% of wheat flour

Table 2. Farinogram characteristics of dough with fine whole wheat flour

Weakness(B.U)

F.W.WF.(%) Abs.(%) A T(min) D.T{(min) Stab.{min)

oY 65.0 1 1/4 80 201 5

5 65.3 11/2 80 201 %5
10 65.8 13/4 70 20 1 2%
15 66.4 13/4 6 1/2 201 30
20 66.9 2.0 6.0 20 30
30 676 21/2 5 1/2 19 30
50 68.3 2 3/4 5.0 Y 40
75 63.8 3.0 5.0 16 40
100 69.7 31/2 5.0 16 40

F.W.W.F: Fine whole wheat flour, Abs.: Water absorption, A, T: Arrival time, D.T: Development time, Stab.: Stability,

Y100% of wheat flour
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Fig. 4. Extensogram of dough with fine whole wheat
flour.

Table 3. Extensogram characteristics of dough added coarse whole wheat flour after 45 and 135min

Extension Resistance to extension Area under curve
C.W.WF.(%) Abs. 45min 135min 45min 135min 45min 135min
(mm) (B.U) (sq cm)

0" 61.0 163 160 680 900 144 188
5 59.8 158 145 670 890 137 160
10 59.3 152 140 660 390 135 145
15 58.8 143 136 635 830 131 143
20 58.3 140 128 630 880 128 137
30 58.0 135 119 625 870 120 123
50 572 102 98 570 800 93 120
75 57.0 90 85 490 750 51 90
100 56.0 87 85 410 630 45 82

C.W.WF.: Coarse whole wheat flour, Abs.: Water absorption, Y1009 of wheal flour
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Table 4. Extensogram characteristics of dough added fine whole wheat flour after 45 and 135min

Extension Resistance to extension Area under curve
F.W.W.F.(%) Abs. 45min 135min 45min 135min 45min 135min
(mm) B.U) (sq cm)

o 61.0 163 160 630 900 144 188
5 61.3 161 157 620 760 137 158
10 615 160 155 610 750 136 146
15 61.7 160 148 600 740 128 140
20 61.9 159 140 580 735 123 136
30 62.3 158 138 560 700 118 133
50 625 152 135 460 660 96 129
75 629 150 133 400 560 83 112
100 63.2 146 120 340 550 72 9

C.W.WUF.: Fine whole wheat flour, Abs.. Water absorption, Y1009 of wheat flour
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Fig. 5. Amylogram of wheat flour with coarse whole

wheat flour.
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Fig. 6. Amylogram of wheat flour with fine whole
wheat flour.
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Table 5. Amylogram characteristics of wheat flour with coarse whole wheat flour and fine whole wheat flour

S.T(C) G.T(°C) M.T(C) M.V(B.U)
W.W.F.(%)

FF CF FF CF FF CF FF
oY % 25 580 58.0 90.0 90.0 600 600
5 25 2% 595 59.0 91.0 90.0 550 570
10 2% 25 59.0 59.0 91.0 90.0 510 550
15 2% 2%5 61.0 60.0 91.0 905 500 530
20 25 25 61.0 60.0 91.0 91.0 450 500
30 25 25 61.0 615 90.0 91.0 390 420
50 2% 25 615 615 895 915 320 350
75 25 25 64.0 63.0 89.0 90.0 150 190
100 25 2%5 67.0 66.0 90.0 90.0 100 130

W.W.F.: Whole wheat flour, S.T: Starting temperature(°C), G.T: Gelatinization temperature(°C), M.T: Temperature
at max. viscosity(°C), M.V: Max. viscosity(B.U.), CF: Coarse whole wheat flour, FF: Fine whole wheat flour

Y100% of wheat flour
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Table 6. Whiteness of wheat flour with coarse whole
wheat flour and fine whole wheat flour

Whole Whiteness
wheat flour(%) CF" FF?
0® 8.5 8.5
5 845 83.2
10 84.3 81.0
15 84.1 80.2
20 83.0 78.7
30 81.1 765
50 77.0 69.1
75 68.6 61.2
100 576 535

YCoarse whole wheat flour
PFine whole wheat flour
91009 of wheat flour

Artegol & oot WrtR Y Hre o &, wif-F
o AAEA, AE&, A5 EQE 5ol uet 95
o, 927} 7L Wme 7 & 4 & w13 eh(20).

AR E 0% 100%004 27 ARNAY L] HEe
8559 57.6&, AR L 8559 5359 & e}
wadch A2 Hrteke] $718pE W] gho] o}
o F& ML vt g A HrlFeAE A
A7 o] AFHYE B} A ghof oha o} 7t
b g mglth o)l TEHPEL I3 r) vAst
A FA =] o] F AR} F4b BxEe] wimr) Yol
Al Aelch

2 o

Ao =& 2ested AR
< 2 A& A S Aol w
AL zAVEHg e Farinographe A
Z71gtel wet F5FL ARNAY LollA] Faste vt
W 2 EAY RS Sl SRR A7 2wk
AAAZEE ARAYP RS A9 AP E B} Aoy
o} 3tk = AYE A1) S48 g3 est A
A th. Extensographt 82 37}8ko] Z71d4E 4l
Ax g AAA G ey} Fhastgl o, AZAYH EANA
ARA G 27t TEAPE B Ak o2 2 £
£ 29}t Amylographe I3 & AH7leke] Fr1dds
Hz Axrl Fasigc Wees AP R HoEE
7}oll what ok onl Fdake] Hrl Pl e AAA
Fo] ZAHYE Mt W Egho] i Fol 7t gt
g it

-, _T’_'E‘X‘]
bzl

-}
N
B
§o
HE 3

¥

2
=

=
[}

o ot



10.

11.

7F a5

e

Ho

AT FRvEry] "rhRel s AEAL SEdE

I, Al dF4(1988)

AR TP R EANAL L7 A A 9 8, 34 (1990)
. Bennett, R. E. : Baking science lecture, Wheat, milling

and flour selection and performance in the bakery.
American Institute of Baking, sec.3-1, 3-7(1990)

. Pomeranz, Y. : Wheat, Chemistry and Technology.

American Association Chemists, INC., St. Paul, Min~
nesota, 2ed., p.51(1978)

. AEE AESE 979, p.240(1983)
. Owen, R. F. : Food chemistry. Marcel dekker INC.,

NY., 2ed, p.121(1978)

. Bennett, R. E. : Baking science lecture, Whole wheat

products. American Institute of Baking, p.21(1990)

AN, AR, YR, 59, A8 A 2o

mixograph S WA 3] BA. GFA %
34, 16, 233(1984)

o) A IEA Y FF 2 9 A AU

Zof g Q7 B34 FE7e3 A, 15, 215(1983)
HgH A7} sl FEL o] B AW Y Baz
o Az BA o] B 37 AAlod Al ghm, kAt
39l =7 (1995)

ANE, HEA, Aeel v) o ol 2o} 3] o] upA
g dye B oA Ad 2 A g, 5
Al E 783 A}, 10, 1(1978)

94

24 823

Am

]

12. American Association of Cereal Chemists : AA.CC
Approved method. The Association, st. Paul, Minn.
sec.54-21(1985)

American Association of Cereal Chemists : AA.CC
Approved method. The Association, st. Paul, Minn,
sec.54-10(1985)

American Association of Cereal Chemists : A.A.C.C.
Approved method. The Association, st. Paul, Minn.
sec.22-10(1985)

A7, AAE A AEFY. LTI,
A&, p.167(1985)

Zelch, R. : Baking bread lecture, Whole wheat and
wheat bread. American Institute of Baking, p.3101
(1990)

Hoseney, R. C., Hsu, K. H. and Junge, R. C. : A simple
spread test to measure the rheological properties of
fermenting dough. Cereal Chem., 56, 141(1979)
Pomeranz, Y. : Wheat chemnistry and technology. Amer-
ican Association Chemists, st. Paul, Minn. 2ed. 1, p.459
(1985)

Bennett, R. E. : Baking science laboratory, The amy-
lograph. American institute of baking(1990)

ARE  Grige B4, AT, AErle
F4, A&, p.44(1986)

13.

14.

15,

16.

17.

18.

19,

20.

(1996 79 8% A=)



