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Abstract

In order to streamline bread making process that is time-consuming in regard to the characteristics of process, this study
focused on microwave imadiation to dough and raising its temperature to monitor potential variations of dough properties and
bread quality, and also examined optimum imadiation time to deduce effective ways for streamlining bread making process.
According to analyze dough properties depending on microwave imadiation time, it was found that microwave heat (MWH)
2 showed the highest specific volume and oven spring of all and the lowest hardness (i.e. the highest softness). Moreover,
MWH 2 scored the highest points in overall preference under sensory characteristics. As a result, it found that 80-second
heating of 700 g bread dough, when exposed to microwave immadiation, contributed to the highest quality of bread.

Key words : Microwave, bread, texture, sensory acceptance.
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Table 1. Formula of bread for the contrel product

Ingredients Flour basis(%) g
Bread flour 100 2,800
Water 60 1,680
Fresh yeast 3 84
Salt 15 42
Sugar 8 224
Shortening 3 84
Non-fat dry milk 3 84
SK-1000" 15 42

Total 180 5,040

" Dough conditioner.
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Fig. 1. Manufacturing process of bread using microwave

waves.

T H: heating by microwave oven(in seconds).

"R stop the power(in seconds).

Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).
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Table 2. Conditions of TA-XT2i texture analyzer for
measurement of deugh stickiness

Mode Force/tension
Option Adhesive test
Pre-test speed 2.0 mm/s
Test speed 2.0 /s
Post-test speed 10.0 mm/s
Distance 4 mm
Force 40 g
Time 01s
Trigger type Auto-5 g
Data acquisition rate 400 pps
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Fig 2. Temperature changes of bread dough according to

microwave heating time.

Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).
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Table 3. pH changes of bread dough and crumb accor-
ding to microwave heating time

Type Dough pH Crumb pH
Control 6.01£0.11° 6.01+0.14°
MWH 1 5.7240.54° 5.59+0.42°
MWH 2 5.450.77° 5320.17°
MWH 3 4.95+0.44° 5.18+0.10°
F-value 15.94™ 16.80™"

™ p<.001.

37¢ Means denoted by the same letter are not significantly diffe-
rent for each column(p<0.05).

Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition
according to process that 10 seconds heat by micro-
wave and 10 seconds stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition
according to process that 10 seconds heat by micro-
wave and 10 seconds stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition

according to process that 10 seconds heat by micro-
wave and 10 seconds stop the power).
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Fig. 3. Volume changes of bread dough according to

microwave heating.

Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).
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Table 4. Physical characteristics of bread dough according to microwave heating time

Type Force(g) Time(s) Distance(mm) Area(gs) Oven spring(cm)  Specific volume(mL/g)
Control 39.60:2.61 0.51£0.47 —1.52+0,32° 2.65+3.17° 3.56+0.35" 5.54+0.16
MWH 1 39.80+5.75 0.410.03 —0.87+0.16° 3.17+0.65° 3.96+0.15% 5.69+0.18
MWH 2 41.08+7.22 0.46:0.08 —1.11£0.29" 4.31£0.93 4.16+0.15° 5.79+0.24
MWH 3 35.30+3.85 0.51+0.09 —1.35£0.45" 3.17+0.41° 3.46:0.23° 5.4120.13
F-value 142" 244" 455" 729" 4.08 249"

T p<0.05, " p<0.01, ™ Not significant.

*7¢ Means denoted by the same letter are not significantly different for each column(p<0.05).

Control :
MWH 1

Microwave heat for 0 second.

stop the power).
MWH 2 :
stop the power).
MWH 3
stop the power).

-
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—4&— Ovensprng ==G=« Spedcific volume

1 i L 1 3
Control MWH 1 MWH 2 MWH3

Fig. 4. Oven spring and specific volume changes of bread
according to microwave heating time.
Control : Microwave heat for 0 second.
MWH 1 : Microwave heat for 40 seconds(4 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).
Microwave heat for 80 seconds(8 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).
: Microwave heat for 120 seconds(12 time repetition accor-
ding to process that 10 seconds heat by microwave and
10 seconds stop the power).
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: Microwave heat for 40 seconds(4 time repetition according to process that 10 seconds heat by microwave and 10 seconds
Microwave heat for 80 seconds(8 time repetition according to process that 10 seconds heat by microwave and 10 seconds

: Microwave heat for 120 seconds(12 time repetition according to process that 10 seconds heat by microwave and 10 seconds
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Table 5. Characteristics changes of bread according to
microwave heating time

Bread Crumb Crumb Firust
Type . thickness
volume(cc) fineness  elongation
(cm)
Control  1,051.41+28.69 963.94+56.02 1.44+0.08 0.32+0.07°
MWH 1 1,083.15+£36.57 952.77+22.34 1.40+0.03 0.33+0.02°
MWH 2 1,102.56+49.33 932.13+26.97 1.38+0.09 0.33+0.03"
MWH 3 990.20£97.56 987.23£96.22 1.54+0.03 0.430.03"
Fuvalue 206" 0.47™ 3.15™ 472"
" p<0.05, ™ Not significant.

*® Means denoted by the same letter are not significantly diffe-

rent for each column{p<0.05).

Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition accor-
ding to process that 10 seconds heat by microwave
and 10 seconds stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition accor-
ding to process that 10 seconds heat by microwave
and 10 seconds stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition accor-
ding to process that 10 seconds heat by microwave
and 10 seconds stop the power).
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Table 6. TPA changes of bread according to microwave heating time

Type Hardness(g) Springiness Cohesiveness Gumminess Chewiness
Control 9.18+0.12 0.9340.00 0.61:+0.00 5.47+0.28 5.13+0.29
MWH 1 8.87+0.39 0.92+0.00 0.61+0.17 5.45+0.30 5.184+0.35
MWH 2 8.524+0.54 0.95+0.01 0.61+0.15 5.16+0.23 4.74+0.18
MWH 3 9.02+0.40 0.93+0.01 0.61+0.15 5.50+0.12 5.14£0.55
F-value 149" 242" 0.15" 118" 211

™ Not significant.
Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition according to process that 10 seconds heat by microwave and 10 seconds

stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition according to process that 10 seconds heat by microwave and 10 seconds

stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition according to process that 10 seconds heat by microwave and 10 seconds

stop the power).
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Table 7. Sensory characteristics of bread according to micrewave heating time

Characteristics Control MWH 1 MWH 2 MWH 3 F-value
Crumb color 6.92+2.65 6.60+2.25 6.79+2.61 5.96+3.66 0.22™
Appearance  Symmetry of shape 7.23+4.60 8.20+3.21 7.00+3.68 8.6543.61 0.45™
Volume 6.70+2.59 6.44+137 7.71£1.03 6.20£0.95 1.66™
Number of cell 7.24+316 8.26+3.18 9.02+3.48 6.98+2.60 0.91™
Hardness 6.30+2.04 6.37+3.32 5.66:13.13 7.72+2.27 0.91™
Texture Springiness 8.60+2.79 8.88+3.81 9.60+2.41 9.29+3.36 020"
Moistness 7.7743.49 7.78+3.58 10.94+1.97 9.202.96 2.40™
Cohesiveness 8.83+3.32 8.71+3.46 9.07+2.75 8.5242.52 0.06"
Baked wheat flavor 7.14+2.97 7.43+2.76 7.73+2.64 8.67+2.33 0.61™°
Flavor Uncooked flour flavor 3.61+2.00" 4.49+2.39" 6.70£0.95° 6.30+3.20 412
Yeast flavor 8.4942.37 7.14+1.27 6.77+1.38 8.06+2.14 1.85"
Sweetness 4724264 6.71£0.94 5.8242.25 6.93+3.22 173"
Taste Roasted taste 8.11+1.98 8.81£2.28 8.20+1.05 8.02+3.02 025"
Aftertaste 7.35+2.65 9.23+2.49 10.1342.74 7524321 274"
Overall acceptance 8.1243.29 8.48+3.52 8.9943.67 7.37+2.97 0.40"

' <005, ™ Not significant.

*7¢ Means denoted by the same letter are not significantly different for each row(p<0.05).

Control : Microwave heat for 0 second.

MWH 1 : Microwave heat for 40 seconds(4 time repetition according to process that 10 seconds heat by microwave and 10 seconds

stop the power).

MWH 2 : Microwave heat for 80 seconds(8 time repetition according to process that 10 seconds heat by microwave and 10 seconds

stop the power).

MWH 3 : Microwave heat for 120 seconds(12 time repetition according to process that 10 seconds heat by microwave and 10 seconds

stop the power).
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