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Enhancement of Cookie Quality by Microwave Treatment of Allergy Reaction—reduced
“Ofree” Wheat Flour

JinHee Park', Young-Mi Yoon?, Jae-Han Son®, Chang—Hyun Choi', Kyeong-Hoon Kim', Kyeong-Min Kim',
Young-Keun Cheong®, Chon-Sick Kang', and Jinwoo Yang®'

ABSTRACT The use of flour milled from the Ofree wheat cultivar for baking attenuates allergies because some of the genes
related to the allergic reaction have been knocked because some of its genes related to allergic reactions have been knocked down
or knocked out through genetic mutation. However, the utilization of this flour is limited because the Ofree grain contains high
content of total protein and gluten. Microwave irradiation has been used for changing the protein and gluten characteristics of
wheat flour. Thus, this study investigated appropriate conditions of microwave irradiation to enhance the utilization of Ofree flour.
As aresult, when the flour was microwave-treated for 2 min, although the total protein and gluten contents were not changed, some
qualities of the baked sugar-snap cookies, such as spread factor (diameter and thickness) and appearance (crack), were
ameliorated. However, excessive heat treatment of the flour for over 3 min led to protein denaturation, which negatively affected
the quality of the products. These results indicate that 2 min of microwave irradiation of flour that has high content of total protein
and gluten can be used for the enhancement of cookie quality. Therefore, these results are expected to increase the utilization of
Ofree wheat flour.
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Table 1. Comparison of wheat flour characteristics between Ofree wheat flour and commercial products.

Moisture Ash Total protein” Gluten? Sedimentation Particle size

(%) (%) (%) (%) value (ml) (m)
Ofree 12.40 = 0.30%  0.60 £ 0.06®  17.14 + 1.09® 1343 + 0.94° 4332 £ 2.71°  54.01 £ 1.21°
Strong flour 13.46 + 0.26° 0.43 + 0.02° 15.15 + 0.04° 1043 + 0.31° 4850 + 245"  69.57 + 0.50°
Plain flour 13.06 + 0.15° 045 + 0.11°>  11.45 + 0.14° 738 + 0.16°  35.50 + 0.90°  57.51 + 0.86"
Weak flour 12.25 £ 0.05°  0.39 = 0.01° 9.93 + 0.13¢ 6.52 £ 0.19° 2200 + 1.519 4525 + 0.23¢

Y Total protein means the protein content adjusted for the moisture content of 14%

D Gluten means the dry gluten contents per dried wheat flour

» Each value is expressed as the mean = standard deviation (#=3)
Y Means with different letters within the same column are significantly different (P<0.05)
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Table 2. Changes of wheat flour characteristics after microwave treatment.
i H Color
Moisture Totz.:ll ) Gluten? Sedimentation
Sample o protein o value L a b
(%) o (%) . AEY
12 tness eaness eliowness
(%) (ml) (Lightness) (Redness)  (Yell )
Control 12.25 + 0.05*Y 10.64 + 0.13*®  6.52 + 0.19° 22.00 £ 1.51® 93.12 + 0.03* -0.45 + 0.02° 8.07 + 0.05° -
1 min  9.00 £ 0.01° 10.71 £ 0.01* 620 + 0.71° 20.00 £ 0.0° 9245 + 026" -0.36 + 0.02° 8.06 + 0.06° 0.68 + 0.25°
Vf;’;‘l‘l‘ 2 min  6.14 £ 0.01° 10.80 + 0.01°  5.05 £ 0.07° 30.00 £ 1.41* 9232 + 0.12° -0.57 + 0.02* 824 + 0.06® 0.83 + 0.09°
3 min 3.68 £ 0.05° 10.67 £ 0.03* 455 £ 0.64° 29.00 £ 1.41° 92.14 £ 0.01* -0.72 + 0.02° 873 £ 0.06° 121 + 0.05°
4 min 245+ 0.02° 10.64 + 0.02° 255 + 1.47° 15.00 £ 0.00° 88.99 £ 0.14° 033 + 0.01° 12.16 £ 0.05° 5.86 + 0.15°
Control 1240 + 0.30° 17.14 + 1.09° 13.43 + 0.94 4332 + 2.71° 92.61 + 0.10° 0.11 + 0.01" 5.95 + 0.03° -
1 min 974 + 0.01% 17.71 + 0.13% 11.80 + 1.13® 57.00 + 0.00° 91.03 + 0.11" -0.05 + 0.02° 7.52 + 0.03° 2.23 + 0.08"
Ofree 2 min 741 + 0.01° 17.73 + 0.04° 13.40 £ 0.14° 60.50 + 0.71 90.95 + 0.14* -0.11 + 0.03® 7.50 + 0.12° 228 + 0.17"
3 min  4.82 + 0.03% 1747 £ 039 13.80 + 0.14 63.50 + 0.71° 90.99 + 0.08" -0.21 + 0.02° 7.73 + 0.07° 2.42 + 0.05"”
4 min 376 + 0.03° 17.62 + 0.02° 11.45 + 0.07" 56.00 = 1.41° 90.22 + 0.07* -0.16 + 0.01° 8.99 + 0.04" 3.87 + 0.06"
Y Total protein means the protein content adjusted for the moisture content of 14%
2 Gluten means the dry gluten contents per dried wheat flour
9 AE is the color difference (AE= \/(L]7L2)2+(a]7a2)2+ (b, —by)?)
Y Each value is expressed as the mean + standard deviation (nZ3)
9 Means with different letters within the same column in the same sample are significantly different (P<0.05)
Weak flour Ofree flour
s — o z — . .
< é Time (min) s g Time (min)
<
245- 245-

-‘liﬂln‘_

Fig. 1. SDS-PAGE patterns of the gluten fractions from Ofree wheat flour treated with different microwave times.
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Table 3. Comparison of the quality of cookies made with microwave-treated Ofree wheat flour.

Sample Diameter (mm) Thickness (mm) Hardness (N)

Weak flour 93.16 + 0.29°V 29.79 + 0.42°% 12.37 + 1.27¢

Ofree flour 89.09 + 0.45¢ 32.87 + 0.43° 13.76 + 0.99°

1 min 99.26 + 1.02° 29.51 + 0.90° 11.40 + 0.26°

Ofree 2 min 96.09 + 0.58" 30.35 + 0.26" 14.16 + 1.01°¢
microwave 3 min 92.02 + 0.31° 31.97 + 0.16° 16.70 + 0.43°
4 min 90.30 + 0.58¢ 32.78 + 0.47° 18.03 + 0.39°

Y Each value is expressed as the mean + standard deviation (n=3)
? Means with different letters within the same column are significantly different (P<0.05)

Fig. 2. Sugar-snap cookies baked using Ofree wheat flour that had been microwave-irradiated for different times. (A) Weak flour,
(B) Non-irradiated Ofree flour, (C) 1 min-irradiated Ofree flour, (D) 2 min-irradiated Ofree flour, (E) 3 min-irradiated

Ofree flour, and (F) 4 min-irradiated Ofree flour.
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