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Effects of Aging of Rice Flour Batter
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Based on the assumption that sufficient water absorption and hydration of rice flour improve
eating quality of baked products, effects of aging of a mixture of rice flour and water on the
physical and chemical properties were studied.

Aging of the mixture of rice flour and water, that is, the batter, at 20°C for 0, 8, 16, 24 or 32
hours, accelerated the degradation of starch and the formation of sugar such as maltose and
glucose with time. The values of the hardness, the adhesiveness, the storage modulus and the loss
modulus of the batter decreased during aging. Differential scanning calorimetry revealed that two
endothermic peaks by starch geratinization became only one peak after aging more than 8 hours.

Sensory panel members judged that the baked product after aging was darker in color, less rough
in texture, more luster on the surface, and sweeter than that without aging.

As a conclusion, the simple treatment of aging could change the physical and chemical properties
of the rice flour batter, and consequently improve the eating quality of the baked product.
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Fig. 2. Changes in the texture of the rice flour
batter after aging

Forty milliliter water was added to 50 g of the rice flour
and was mixed using an electric mixer with 950 rpm at
20°C for 10 min, then aged at 20C. O: hardness, ®:
adhesiveness. —— water only; -+ : with an enzyme
inhibitor of 10 mm HgCl,. Condition of the measurement
by a texturometer: sample, 17.0 g; platform, aluminium
cup with 38 mm in diameter; clearance, 2.0 mm; plunger,
nickel visco type; voltage, 5 V.

Table 1. Component of the rice flour.
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] i ]
<62
§ o274
g 74~105
5
S 105~149
3 149~177
o 149~
&
3
M 177<
| . . i -
10 20 30
Total weight (%)
Fig. 1. Distribution of the rice flour
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Fig.3. Changes in the dynamic viscoelasticity of
the rice flour batter during aging

Samples were the same as in Fig. 2. @: storage modulus,
O; loss modulus.
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Fig. 4. Changes in the total sugar and the reducing
sugar content of the rice flour batter during
aging

Samples were the same as in Fig.2. The sugars were

extracted with 8094 ethanol. ®: total sugar, O: reducing

sugar.
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Fig.5. Composition of mono-saccharide in the rice
flour batter after aging

Samples were the same as in Fig. 2. The sugars were
extracted with 80% ethanol. ®: maltose, a: sucrose, H:
glucose. Condition for HPLC: column, YMC-pak-poly-
amine; eluting solvent, acetonitrile-water; detector, RL
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Fig.6. DSC thermograms of the rice flour batters

after aging

Samples were prepared as same as in Fig. 2. The aging
times were: A, Ohr; B, 8 hr; C, 16 hr; D, 32 hr. ------ 150 ml
water was added to 50 g of the rice flour and was mixed.
Condition for DSC: heating rate, 2°C /min.
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Fig.7. Loaf volume of the baked products after
aging

Baking powder of 5 g was added to 180 g of the rice flour
batter and was mixed. The mixture of each 40 g was put
into an aluminium pudding cup and baked at 180°C for
20 min. Rate of expansion= (volume of the baked pro-
duct/weight of the batter) X 100.
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Fig. 8. Relation between the color of the surface of

the baked product and the aging time of the
rice flour batter

Samples were the same as in Fig. 7. The color of the
upper surface. O: L-value; @: b-value.
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Fig.9. Qualities of baked products judged by
sensory panel members

Aging of the rice flour batter before baking was perform-
ed at 20°C for the following time. [J: 0 hr, [[: 8 hr, FJ:
16 hr, 7: 24 hr, B: 32 hr. Samples with different super-
script were significantly (p<0.05) differed from each
other.
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