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This study aimed to investigate the effects of gelatinized starch on the bread-making qualities of Yudane dough.
Yudane is a type of bread dough made by mixing boiling water with flour. Various bread-making tests were
performed using freeze-dried gluten and heated and gelatinized wheat starch, which was used to imitate Yudane
dough. The imitation Yudane dough was prepared by mixing gelatinized starch, prepared by heating a mixture of
wheat starch and water from 55 to 80 C in increments of 5C, with freeze-dried gluten. The heat treatments partially
or completely gelatinized the wheat starch in the imitation Yudane dough. The imitation Yudane dough was then
added to flour dough at 20 % (w/w, flour base). Compared with the control dough (without Yudane), the dough mixed
with Yudane dough had lower gassing power, gas retention, and specific loaf volume. These significant reductions in
bread-making quality were mainly related to the inhibition of gluten network formation during dough mixing by the
gelatinized wheat starch present in the imitation Yudane dough. In addition, the bread made with imitation Yudane
dough (gelatinized wheat starch) showed dark-brown crust, caving, a slow staling rate, as well as the major features
of bread made by the normal Yudane bread-making method. (Received Mar. 26, 2015 ; Accepted Aug. 18, 2015)
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Fig. 1 Appearance and photocopy of heated wheat starch by polarization microscopy
(a), Control; (b), 55T heated starch; (c), 60C heated starch; (d), 65C heated starch; (e), 70C heated starch;
(f), 75C heated starch; (g), 80C heated starch.
Scale bar is 200 um.

Table 1 Analysis of heated wheat starch Table 2 Mixing property

Sample name Onset Tem- AH Gelatinization Bread makine level Maximum Dough development
P perature (C) (J/g) percent (%) e electric power (W) time (s)
Control 52.2+0.05* 11.2+0.11% 0.0% Control 248.5 256
55C heated starch  60.8+0.02° 6.6+0.11° 41.1° 55C heated starch 250.0 259
60C heated starch  64.0£0.12° 1.8%0.05° 84.2¢ 60T heated starch 247.5 288
65C heated starch  65.2+0.51° 0.7%0.08¢ 093.84 65C heated starch 242.0 305
70T heated starch  69.4+1.07¢  0.2+0.01¢ 98.6° 70T heated starch 240.0 295
75C heated starch NDV NDV 100.0° 75T heated starch 252.5 319
80T heated starch NDV NDV 100.0° 80T heated starch 255.5 320
Each value is the mean=®SD. (72=3) Each value is the mean (#=2)

The values followed by the same letter within the column are
not significantly different (p<0.05).

The analysis of variance between the data was evaluated by
using Tukey’s multiple range test of Excel statistical software
2012.

U ND : no detected

Table 3 Results of bread making qualities

Gassig power of dough (ml/20g dough) Gas retention of dough (ml1/20 g dough) Specific loaf

Bread making level

After 1h After 2h After 3h After mixing  After final proofing volume (ml/g)
Control 26.9+0.7%  60.8%0.6*  90.1%2.0° 116.0%4.3 102.8%1.0 4.940.2%
55T heated starch ~ 26.6+0.8  59.7+0.6>  88.2+0.9%" 92.3+6.5" 81.7£2.9° 4.6%0.1°
60T heated starch ~ 26.2+0.3%° 57.8+1.1%%° 83.9+1.6%° 78.3%+0.0° 71.1%4.8° 4.4=+0.1%
65C heated starch ~ 24.6+0.6°  55.3+0.3%  81.0+1.1% 72.7+3.7° 63.9+4.2¢ 4.2%+0.1°
70C heated starch  24.9%1.2°°  54.84+3.9°  79.4+6.1° 76.7%2.0° 66.7+2.9° 4.2%+0.1°
75C heated starch  24.5+0.5°  53.4+1.2°  77.8+1.9° 76.3%2.7° 66.7+2.9° 4.2%40.1°
80T heated starch ~ 24.8+0.1°  55.2+1.0°  80.7+1.7> 75.042.4¢ 68.3+0.0° 4.240.1¢

Each value is the mean+SD. (2=3)
The analysis of variance between the data was evaluated by using Tukey’'s multiple range test of Excel statistical software 2012.
The values followed by the same letter within the column are not significantly different (p<0.05).
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Table 4 Correlation cofficients between gelatinization percent and bread making qualities

Gassig power of dough(ml/20 g dough) Gas retention of dough (ml/20 g dough)

Specific loaf

After 1h After 2h After 3h

volume (ml/g)

After mixing  After final proofing

Gelatinization

_ sk
percent (%) 0.9417

—0.8768"™  —0.9199™

—0.9797" —0.9783" —0.9906™

**Correlation coefficients are significant at p<0.01 level

(a) (b) (c) (d)

=

Fig. 2 Appearance and photocopy of bread
(), Control; (b), 55C heated starch; (c), 60C heated starch; (d), 65C heated starch; (e), 70C heated starch;

(), 75C heated starch; (g), 80C heated starch.

Fig. 3 Appearance and photocopy of sliced bread

(a), Control; (b), 55T heated starch; (c), 60C heated starch; (d), 65C heated starch; (e), 70C heated starch;
(), 75C heated starch; (g), 80C heated starch.
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Table 5 Hue of bread crust

Bread making level L* a* b*

Control 50.1+1.2%  15.4+0.4°> 33.1+0.6°
55T heated starch  48.9+2.5® 15.6+0.6"" 32.4+1.5%
60T heated starch ~ 45.442.3° 15.9+0.4% 29.5+2 4%
65T heated starch ~ 46.0+1.0° 16.2+0.2*  30.3+1.0%°
70C heated starch  44.4+2.7° 16.0+£0.3% 28.7+2.5"
75C heated starch  44.8+1.9° 16.1+£0.1* 27.6%4.6°
80T heated starch ~ 45.5+1.6° 16.0+0.1*> 29.2+1 7%

Each value is the mean=®SD. (72=6)
The analysis of variance between the data was evaluated by
using Tukey's multiple range test of Excel statistical software 2012.
The values followed by the same letter within the column are
not significantly different (p<0.05).
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Table 6 Results of changes in hardness and moisture content during storage

Hardness of bread crumb (N/m?x10°)

Moisture content of bread crumb (%)

Bread making level Baking Baking Baking Baking Baking Baking
after lday after 2day after 3day after lday after 2day after 3day
Control 3.0%0.3? 6.6+0.6% 7.6%0.7% 41.240.6> 39.1+0.9° 38.3%+1.0°
55T heated starch ~ 3.240.2? 6.0+0.9%  6.3+0.4° 42.0%0.5®®  40.0%0.5> 39.1%0.8
60T heated starch ~ 3.1%0.3? 5.4+0.6™  6.1+0.3" 42.740.8  41.0%0.5°> 39.6+0.2%°
65C heated starch ~ 3.0+0.3? 5.4+0.2  6.1+0.3° 42.84+0.3*  41.0+0.2%"  40.6+0.8%
70T heated starch 3.1+0.2¢ 5.0£0.1¢ 6.8+0.22° 42.7%£0.4 41.7%£0.77 40.7%+0.32
75T heated starch ~ 3.0%0.3? 5.3+0.2  6.0+0.5" 42.840.6°  41.3+0.4*  40.5+0.2°
80C heated starch ~ 2.940.3% 5.1+0.3° 6.1+0.3° 42.6+0.7°  41.6+0.2°  40.5+0.5°

Each value is the mean=+SD. (2=3)

The analysis of variance between the data was evaluated by using Tukey’s multiple range test of Excel statistical

software 2012.

The values followed by the same letter within the column are not significantly different (p<0.05).
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