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Effects of Storage Temperatures and Heating Methods on the
Textural Characteristics of Wheat Flour Gels and Loaf Bread

Ha-Young Koh' and Gye-Soon Yoon

Dept. of Food Science and Nutrition, Woosuk University, Chonbuk 565-701, Korea

Abstract

Effects of storage temperature at ~18°C and 5°C for 9 days and heating conditions on textural char—
acteristics in strong wheat flour gels were investigated using a Instron after microwave (2450MHz,
700W). Heating condition did not affect the texture property in the wheat flour gels, but the frozen
storage was very effective to prevent the hardening of the samples. Hardness, adhesiveness, and
gumminess in the wheat flour gels decreased in increasing moisture content from 45% to 55%, but
there was little change in cohesiveness. The storage at room temperature for 2 hours resulted in
increased hardness in the heated wheat flour gels. PE wrap package of the wheat flour gels prevented
weight loss by 3~6% and hardening effectively. Sugar, or sugar and shotening resulted in increased
hardness in loaf bread. The hardness and weight loss in loaf breads were markedly changed by the
heating time with microwave. The most critical time point was around 4 minutes following the heating.
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Table 1. Effects of water contents and heating methods on instrumental texture characteristics of frozen strong
wheat flour gels

MC . Adhesiveness Cohesiveness .

©6) Heating methods Hardness(kg) (kg - mm) (Dimensionless) Gumminess(kg)
Control 367%0.166" 1.26:0.223 1.29+0.102 4747+0.434%

45 Steam 547+1.420°7 1.48%0.042 1.40+0.174 763+2.022°
Microwave 4.06+0.376® 1.41£0.023 1.65+0.190 6.72+1.017°
Control 2.447+0,369™ 1.15+0.039 1.14£0.126 2.79+0.553°

50 Steam 3.53+0,703° 11410210 1.28+0.205 437+1581%®
Microwave 2.760.303% 1.25+0.041 1.22+0.158 3.38+0.591°
Control 1.89+0.222° 1.07+0.043 1.30+0.137 2.4810.488°

55 Steam 2.30+0.380™ 1.11£0.0094 1460516 342+1.656™
Microwave 2.52+0.408™ 1.06%0.088 1.45£0.459 3.68+1.463™

"Mean=*SD of 7 replicates after 6 hrs storage(p<0.05).
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Table 2. Changes in hardness of heated strong wheat flour gels(45%WC) for 9 days storage at —18°C and 5°C

(unit: kg)
] Storage times(days)
Storage temp. Heating methods
3 6 9
_18°C Steam 3970579 4.68+0.993* 4.70+0.797*
Microwave 3.84+0.353" 572+2.368" 5.72+2.206"
= Steam 4.90+0.864° 9.93+1938° 10.13%£0.947°
Microwave 7.98+0.837" 10.13+1.826" 10.2541.021
"Mean+SD of 7 replicates after 6 hrs storage(p<0.05). Control was 3.73£0.651kg.
Table 3. Instrumental texture characteristics of loaf bread after microwave heating
Heating methods Hardness(kg) Adhesiveness(kg + mm)  Cohesiveness(dimensionless)  Gumminess(kg)
Control 0.26+0.070*" 0.00 0.61£0.067 0.25+0.082
Microwave 0.30£0.078° 0.00 0.61*£0.072 0.34%£0.110

YMean+SD of 7 replicates after 6 min cooling(p<0.05).
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Table 4. Effects of additives and microwave heating on hardness(kg) of loaf breads

Heating methods Shortening & Sugar Sugar Shortening Control
Control 0.20+0.072° 0.25+0.084° 0.17£0.037* 0.14+0.035°
Microwave 0.55%0.120° 0.44£0.020° 0.22+0.049° 0.19£0.019°

YEach data represents mean £ SD of 7 replicates after 6 hrs storage, and same letters in a row are not significantly different

(p<0.05).
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Fig. 1. Effects of heating and packaging methods on
hardness of heated wheat flour gels for 425
minutes at 20°C.
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Fig. 2. Effects of microwave heating times on hardness
of heated loaf breads for 425 minutes at 20°C.
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Fig. 3. Effects of heating and packaging methods on
weight loss of heated wheat flour gels for 24
hours at 20°C.
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Fig. 4. Effects of microwave heating times on weight
loss of heated loaf breads for 24 hours at 20°C.
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