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Effects of Addition of Gelatinized Wheat Flour Dough on Pan Bread

Won-Mo Kim!, Kee-Hyuk Kim?®, and Gyu-Hee Lee®

!Department of Baking & Pastry, Woosong College
“Department of Food Science & Biotechnology and *Culinary Science Research Center, Woosong University

ABSTRACT To make soft and less stale bread, various amounts of gelatinized wheat flour dough were added for
making pan bread. In the dough process, higher gelatinized wheat flour dough showed higher consistency and dough
development time but a lower dough stability time. Expansion during fermentation represented the highest value upon
addition of 10% gelatinized wheat flour dough (GWFD), and this value decreased with increasing amount of gelatinized
wheat flour dough. Volume of bread was the highest in the control and lowest in 30% GWFD, and there was no
difference between 10% GWFD and 20% GWEFD. Moisture contents of bread made with various amounts of gelatinized
wheat flour dough increased with increasing gelatinized wheat flour dough amount. Color values of bread made with
various gelatinized wheat flour dough were not significantly different. Chewiness, brittleness, and hardness of bread
made with control and 10% GWFD showed low values, whereas bread made with 20% GWFD and 30% GWFD
showed high values. During storage, chewiness, brittleness, and hardness increased with increasing storage period in
whole breads, whereas breads made with 10% GWFD showed the lowest increasing rate. In the sensory strength
test, chewy texture increased upon addition of gelatinized wheat flour dough. In the consumer acceptance test, 10%
GWFD showed the most overall acceptance. In conclusion, bread made with 10% gelatinized wheat flour dough is
desirable for increasing softness and decreasing bread staling.
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bread staling ZHgoA &< 92 wl¢- ZF a3}t
7HFE FEd aRE 98t W5k Hd 5o b el A o] HAHE Fol7] fd B2 A s
802 gasE P HaL, FAEE gas7t vEAHA F o] Xt o] HGY T FES oF IE F
A4 glutens AFAI715L(1), 7FL el olal] she Hiol UE TEE 7R ARES Hlete] o] w3tE A A7
glutendl] 2= WA o] ATH2). Ax¥ WS A7 77 AH4,5), =4 22 AEHE Al o] &ato] WIFR
< W R ddei Ao W g Ade] npab AR S AR AL STEE S7H7IE Bl HH6). Liu 5 (7)& 29 Al
Adgk el Fu| 7 AFEFA & bread stalingo] dofdtt. B Tol F AEYARFEH "olx v AL 22
Bread staling®] = th& A4 gluteno] A% 344 T & PAQ EFAETEAE Aol H7bskle W W=
Foll o8l 7tAaAS YA H AL gluten-starch 43 2H8-9 T AR HA] W2 FalEde aRe 28-S
o] dojupr] Ho] AAAS7 B Aol A% sto] g44 Tkl 7t Golstn® gas WAo] & HILH
H4 ZF A= bread stalingol|A] & wo] WE crumb Shal, EAAE PR =2 S5 gel §AAS O A4
oA & crust ZOoE A EA FFEOE o] H o] A} THEo] wkse] A E S S Frkar Basgivh &
TR A7 dojuk AR AAE FEsH FH g SshdEs Al o] &ate] FHEakal E18 Yt A3k
= T s Azt E7HE Y] dES T3AA w3k
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Table 1. Farinogram characteristics of doughs made with various gelatinized wheat flour dough amount

Control" 10% GWFD 20% GWFD 30% GWFD
Consistency (FE?) 611 630 642 839
Water absorption (%) 62.9 53.1 43.1 31.3
Dough development time (DDT) (min) 08:02 08:04 08:43 00:07
Dough stability time (DST) (min) 13:07 12:51 11:51 00:15
Degree of softening (12 min after begin) (FE) 11 10 5 81
Farinograph quality number (FQN) 136 125 118 2

"Control means normal dough making method (control) and dough making method used 10% gelatinized wheat flour dough (10%
GWFD), 20% gelatinized wheat flour dough (20% GWFD), and 30% gelatinized wheat flour dough (30% GWFD) (these abbrevia-

tions were related with all Fig. and Tables).
YFE: farinograph equivalent.
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Table 2. Volume of doughs made with various gelatinized wheat flour dough amount after fermentation

Control

10% GWFD

20% GWEFD 30% GWFD

Volume (mL) 119.67+1.53%D2

122.00+2.00°

118.00+3.46™ 115.3343.06°

YMean£SD (n=3).

PMeans with different letters are different at 5% significance level by Duncan's multiple range test.

Table 3. Quality characteristics of the breads made with various gelatinized wheat flour dough amount

Control

10% GWFD

20% GWFD 30% GWFD

455.33+2.31°"
1,726.67£23.09°
8.93+0.46

Weight (g)
Volume (mL)
Baking loss rate (%)

45533+2.31°
1,691.67+7.64%
8.93+0.46"

461.3342.31°
1,593.33+15.28°
7.73+0.46"

456.002.00°
1,681.67+5.77%
8.80+0.40°

"Mean+SD (n=3).

PMeans with different letters in a row are different at 5% significance level by Duncan's multiple range test.
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Fig. 1. Cross section photos of the breads made with various gelatinized wheat flour dough amount.
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Table 4. Moisture content changes of the breads made with various gelatinized wheat flour dough amount during storage
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Storage periods (days)

Treatment 0 | 5 3
Control 42.82+0.08"°D-Y 42.55+0.14*° 41.25+0.815 41.23+0.31%
10% GWFD 43 4640227 42 80+0.94"B® 41.51+1.20% 41.52+0.31%
20% GWEFD 43.61+0.15%® 42 86+(.334B® 41.69+1.10% 41.55+0.26
30% GWED 43.8140.414° 42.95+0.085° 41.76+1.065 41.57+0.27%

YMean£SD (n=3).

Means with different capital letters in a row are different at 5% significance level by Duncan's multiple range test.
Means with different small letters in a column are different at 5% significance level by Duncan's multiple range test.
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Table 5. Color changes of the breads made with various gelatinized wheat flour dough amount during storage

Storage periods (days)

Treatment
0 1 2 3
Control 47.25+0.485D? 47.33+1.17° 48.86+0.688 49.03+1.31*
L 10% GWFD 46.70+1.028 47.8742.8248 484342338 49.5241.71*
20% GWFD 47.90+0.65° 47.33+0.528 48.11+4.13B 50.24+1.124
30% GWFD 47.6240.49° 48.03+0.624P 48.15+1.15B 49.024+1.12%
Control -15.68+0.36" -16.19+0.20"8 -17.01+0.63 -17.1140.79"%
10% GWFD -16.36+0.89* -16.63+£2.59" -16.54+1.15* -16.55+0.15*
a 20% GWFD -16.48+0.36" -16.46+1.37% -16.40+2.04" -17.04+0.52*
30% GWFD -16.424+0.89* -16.63+0.36" -15.33+1.28* -16.66+0.38"
Control 17.57+0.53% 17.38+0.83* 17.84+0.56" 17.97+0.68*
b 10% GWFD 17.56+0.94* 17.52+1.70* 17.80+0.60" 18.2042.14*
20% GWFD 17.1340.44" 17.5140.774B 17.90+1.48B 18.24+0.58*
30% GWED 17.54+0.88" 17.64+0.214B 17.95+0.514B 18.37+0.84*

YMean£SD (n=3).

YMeans with different capital letters in a row are different at 5% significance level by Duncan's multiple range test.

Table 6. Rheology changes of the breads made with various

=)~
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SolA: AL
ERuIgLort A el ghel= 2tol 7} §13iEk. Yellow-

nessE YeEH= AFLS7T S7F

b#ke 20% GWFD

9} 30% GWFDOl| A =olx]= 7
7 337t

A dee vl

WES Qrkste] A%

A A FdE A
= <

3k

< Hehiit 49 2

FAFE B AW A W) Aol 2

o,
N
flo
=
tlo
T
o
=
32
)
e
ol

A, 7A@ A (brittleness) ¥ A= 2 A&} v w3
=

< o dlZ79 10% GWFDel A F A

gelatinized wheat flour dough amount during storage

Storage periods (days)

0 1 2 3
Control 99.05+0.5144D) 98.19+0.1852 97.7440.585° 97.69+0.235¢
Springiness 10% GWFD 98.58+0.61 98.110.34* 98.27+0.274 98.22+0.25"
(%) 20% GWFD 98.41+0.18"° 98.28+0.45% 97.94+0.314 97.90+0.18%%
30% GWFD 98.28+0.28"° 97.90+0.27% 98.06+0.31% 98.02+0.2158
Control 98.99+2.284% 90.2143.16"B2 89.04+3.475¢ 85.3642.04
Cohesiveness 10% GWFD 96.48+1.65"° 89.91+1.86% 90.01+3.165 83.60+2.39
(%) 20% GWFD 96.23+1.54"° 91.80+1.16% 88.70+2.70* 83.96+1.11%
30% GWFD 95.01+0.87"° 88.39+2.7452 86.80+1.3952 86.20+2.085*
Control 164.00+5.88° 288.22+17.885 283.83421.608 365.91+£27.12™
Chewiness 10% GWED 161.82+9.90° 257.37410.045° 259.56+23.185¢ 338.79+39.36™
(2) 20% GWFD  185.39+11.37™ 258.88+20.93° 307.31+18.645 355.4325.16%
30% GWFD 199.99+14.84¢* 271.59+17.185® 342.06+41.684¢ 353.42+15.597
Control 16,738+658%" 29,164.76+1,807" 28,587.16+2,082.755%  36,847.88+2,797.294
Brittleness 10% GWFD 16,409+998° 26,023.98+1,0938° 26,288.86+2,397.13%¢  34,296.45+4,018.18*
(2 20% GWED 18,833+1,205"= 26,211.09+2,015 31,021.96+1,920.35%®  35,862.37+2,561.07"
30% GWFD 20,252+1,476%* 27,405.3941,7875%  34,561.04+4,123.41** 35,702.10+1,557.20%
Control 26.79+0.76° 51.53+3.275 51.56+5.105% 67.08+3.8"°
Hardness 10% GWFD 26.84+1.32¢¢ 46.06+1.545° 46.48+3.235¢ 63.50+6.43"°
(g/cm?) 20% GWFD 30.82+1.80 45.56+3.85° 55.68+3.315° 66.30+4.38"¢
30% GWFD 33.4742.23 49.23+2.888® 63.06+7.5942 64.61+3.79"°

YMean£SD (n=3).

Means with different capital letters in a row are different at 5% significance level by Duncan's multiple range test.
Means with different small letters in a column are different at 5% significance level by Duncan's multiple range test.
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Table 7. Sensory strength changes of the breads made with various gelatinized wheat flour dough amount during storage

Storage periods (days)

0 1 2 3
Control 5.67+1.50" 5.42+1.88 6.00+1.60 6.67+1.07
10% GWED 5.63+1.30 5.50+1.78 6.42+1.73 6.58+1.16
Crumb color 20% GWED 5.75+1.14 5.60+1.81 5.75+1.86 6.00+1.28
30% GWFD 5.58+1.51 5.67+1.56 5.55+1.36 5924138
Control 5.42+1.68 5.73+1.30 5.62+1.31 583+1.75
. 10% GWED 5.58+1.51 5.63+1.92 5.83+1.40 5.58+1.83
Pore uniformity 20% GWFD 5.83+1.75 5.72+1.93 5.58+1.51 5.92+1.51
30% GWFD 5.7542.01 5.5842.23 5.9242.11 5.92+1.16
Control 5.75+1.36 5.42+1.88 5.40+1.86 5.75+1.48
10% GWFD 5.75+1.42 5.5042.15 5.50+1.88 5.5841.78
Flavor 20% GWED 5.65+1.48 5.77+1.53 5.83+1.59 5.67+1.92
30% GWFD 5.83+1.95 5.7542.01 5784131 57241 .44
Control 525+1.22 5.00+1.65 520+1.68 5324173
10% GWFD 5.00£1.60 5.27+1.50 5.1241.78 5204178
Salty taste 20% GWFD 5.00+1.81 5.4241.56 5.40+1.68 5.25+1.60
30% GWFD 5.17+1.70 5.00+1.86 5304145 5324151
Control 5.71+1.29 5.33+1.72 5.67+2.02 5.58+1.68
10% GWED 5.75+1.36 5.55+1.06 5.67+1.92 5.40+1.76
Sweet taste 20% GWFD 5.60+1.28 5.58+1.98 5.83+1.90 5.42+1.88
30% GWFD 5.67+1.61 5.58+1.24 5.4342.02 5.67+1.40
Control 4.92+1.56"2% 4.63+2.107B 4.53+1.23A8b 4.37+1.61%
10% GWFD 6.00£1.414® 5.53+0.98AB® 5.25+1.144B® 5.00+1.78B2
Chewy texture 20% GWFD 6.50+1.314 5.67+1.614B 5.67+1.674B 5.08+1.78%
30% GWFD 6.33+£1.374° 5.9241.784B2 5.8341.59482 5.2542.1852

YMean£SD (n=12).

?Means with different capital letters in a row are different at 5% significance level by Duncan's multiple range test.
Means with different small letters in a column are different at 5% significance level by Duncan's multiple range test.



1474

Table 8. Consumer acceptance changes of the breads made with various gelatinized wheat flour dough amount during storage

Storage periods (days)

0 1 2 3
Control 6.50+0.9742D) 5.90+1.517¢ 5.87+1.30" 5.68+1.38"
A 10% GWFD 6.25+1.09° 5.98+1.62° 5.92+1.56° 5.62+1.31
ppearance 20% GWFD 5.95+1.54% 5.83+1.90% 5.92+1.64° 5.50+1.78
30% GWFD 5.65+1.60° 5.42+1.98° 5.31+1.38° 5.33+1.78
Control 5.42+1.38 5.52+1.83 5.42+1.44 5.25+1.48
10% GWFD 5.92+1.38 5.75+1.86 5.60+1.41 5.72+1.62
Taste 20% GWFD 6.00+1.48 6.00+1.57 5.58+1.83 5.67+1.34
30% GWED 5.68+1.93 5.75+1.14 5.65+1.14 5.67+1.30
Control 5.50+1.88"° 5.17+1.47/B0 5.23+1.5048 4.95+1.76°
10% GWFD 6.17+0.94" 5.97+1.074B 5.60+1.834B 5.33+1.478
T
exture 20% GWFD 6.25+1.424 6.00+1.21488 5.71+1.7078 5.05+1.488
30% GWFD 5.75+1.66"%® 5.50+1.83AB 5.334+2.024B 5.00+1.418
Control 5.78+1.24"° 5.58+1.734° 5.42+1.624¢ 5.24+1.565
Overall 10% GWFD 6.50+1.24" 6.37+1.44M 6.00+2.044 5.50+2.2882
acceptance 20% GWFD 6.17£1.27A% 5.92+1.514% 5.50+1.38782 5.25+1.96"
30% GWFD 6.00+£1.654%® 5.75+1.604B 5.58+1.684B: 5.42+1.7388

"Mean+SD (n=37).

YMeans with different capital letters in a row are different at 5% significance level by Duncan's multiple range test.
Means with different small letters in a column are different at 5% significance level by Duncan's multiple range test.
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