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Quality Characteristics of Wheat Flour Breads with
the Doughs Frozen at the Different Freezing and Storage Conditions

Bong-Kyung Koh
Department of Food and Nutrition, Keimyung University

The dough was frozen either before or after fermentation at the five different freezing and storage conditions.
Although fermentation before freezing was effective for rapid freezing, it reduced bread volume of the dough
frozen at both air freezer and liquid immersion freezer. Freezing at the air freezer set to —70°C took more time
for freezing and resulted in lower bread volume than freezing at the immersion freezer set to —20°C. Therefore,
the freezing in the liquid immersion freezer was more effective to reduce the freezing time and increase the
bread volume. At the liquid immersion freezer, the higher temperature was more effective than lower
temperature. The doughs frozen in a liquid immersion freezer set to —10°C and fermented after de-frosting
produced higher bread volume than control unfrozen dough. And also there was no significant difference in
bread volume between the control unfrozen dough and the dough frozen in a liquid immersion freezer set to —
10°C, fermented before freezing and re-fermented after defrosting. The longer proof time and greater loaf
volume obtained for the dough frozen and stored at the air freezer set to ~70°C. Therefore the optimum process
for freezing the dough was freezing immediately after mixing, storing at —10°C in a liquid immersion freezer and

fermented after defrosting.
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Table 1. Formula of wheat flour dough

Ingredient Baker's % Batch
flour 100% 500 g
water 65% 325mL
yeast 1% 5¢g
sugar 6% 30g

salt 1.5% 75¢g
shortening 3% 15¢g
KBrO, 30 ppm
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Fig 1. Experimental baking procedure.



Table 2. Freezing and storage condition of the dough
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sample freezing condition freezing time® storage condition
control non-freezing
A22 -20°C air freezer -20°C air freezer
AT2 -70°C air freezer 48 min/ 50 min® -20°C air freezer
ATT -70°C air freezer -70°C air freezer
22 -20°C immersion freezer 33 min/ 37 min® -20°C air freezer
111 -10°C immersion freezer -10°C immersion freezer

“freezing time was controlled only for the doughs which were transferred to other storage freezer.

Yfreezing time for fermented/ non-fermented dough before freezing.

Table 3. Specific volume® of frozen dough breads

baking procedure
freezing and storage condition
bread [ bread II bread 11T
control® 3.594£0.10" 3.59+0.10° 3.59+0.10°
A22 3.58+0.04" 2.76+0.17° 1.77%+0.16°
AT2 3.17£041° 2.44+0.06° 1.62£0.07
AT7 2.57+0.10° 2.24+0.15° 1.55+0.07°
122 3.63+0.17° 2.77+0.07° 1.78 +0.19°
1 4.21x0.52 348+0.27 2.05+£0.04°

DValues are average £ standard deviation of 5 experiments.

AControl bread was that dough was immediately fermented and baked after mixing without freezing and storing step.
Values with different letters at the column are significantly different (P<0.05).
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Fig. 2. Specific volume (SV) of wheat flour breads.

Doughs are frozen immediately after mixing, stored, de-frosted and fermented for the different time.
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Fig. 3. Specific volume (SV) of breads.
Doughs are fermented for 90 min, frozen, stored, de-frosted and re-fermented for the different time.
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