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Bread-making Properties of Rice Flours Produced by
Dry, Wet and Semi-wet Milling
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Abstract

Rice flours produced by dry, wet, and semi-wet milling methods were used to investigate bread-making
properties. Wet milled rice flours were produced by two different steeping temperatures of 25°C and 55°C,
and semi-wet milled flour was produced by milling rice pre-treated with spray washing. Bread-making
properties of composite flour containing 70% rice flour and 30% wheat flour with the addition of vital
wheat gluten were tested. Among rice flours, wet milled rice flour showed increased mixing time and
dough stability determined by a mixograph. Wet milled rice flours produced higher loaf volume compared
with dry or semi-wet milled rice flours. Wet-milled rice flour steeped at 55°C appeared to produce good
rice breads with relatively high loaf volume. Crumb hardness of bread prepared with wet milled rice flour
was lower than the other breads and increased slowly during 3-day storage at 25°C.
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Table 1. Baking formula for rice bread based on flour basis

Ingredients Flour basis (%)
Rice flour 70.0
Wheat flour 30.0
Wheat vital gluten 15.0
Salt 2.0
Sugar 6.0
Shortening 3.0
NFDM" 3.0
Yeast 2.0
Water 78.0

"Non-fat dry milk.
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Table 2. Physicochemical properties of rice flours prepared by different milling methods”

Wet milling

Dry milling Semi-wet milling 75°C steeping 55°C steeping

Moisture (%) 9.52+0.09° 10.70+0.13° 9.81+0.10° 11.89+0.08
WAI (g/g) 2.03+0.04° 2.07+0.02 2.17+0.03° 2.27+0.01°
WSI (%) 15740,02° 1.32+0.08 0.63+0.02° 0.51+0.10°
Color L 96.56£0.34° 97.48+0.16° 99.38+0.03* 99.298+0.07°
a 0.05+0.06° -0.02+0.08 -0.25+0.08° -0.26£0.00°

b 3.70+0.03° 3.61£0.07° 2.76£0.02° 2.96+0.05°

Mean particle size (um) 4569+1.36° 4717067 41.72+0.23" 43.46+0.28°

DValues are means of three replications * standard deviation. Means with the same alphabet in each row are not significantly

different at p<0.05 using Duncan’s multiple range test.
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Table 3. Mixograph characteristics of rice flours produced
by different milling methods”

Milling method Pe?k_time Peak height  Angle”
min) (cm) (degree)
Dry 40%0.7* 59103  137.3x3.8"
Semi-wet 40+04° 57+01* 136.7+25°
Wet
25°C steeping 42+05° 53£01°  140.7£25%
55°C steeping 41+06° 474045  144.7%50°

YYalues are means of three replications * standard deviation.
Means with the same alphabet in each column are not sig-
pificantly different at p<0.05 using Duncan’s multiple range
test.

2)Angles between ascending and descending portions of curve
at peak.
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Table 4. Baking properties of breads containing rice flours
produced by different milling methods”

Loaf volume Loaf weight Specific loaf

Milling method volume
(cc) (g) (cc/g)
Dry 5257+51%  18218+1.3*  2.89+0.05°
Semi-wet 613765 180.26+0.1°  3.40+0.03°
Wet
25°C steeping 675.0+11.5° 1780+06°  3.79+0.07°
55°C steeping 7193+197" 1765105  4.08%+0.12°

YWalues are means of three replications & standard deviation.
Means with the same alphabet in each column are not sig—
nificantly different at p<0.05 using Duncan’s multiple range
test.
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Fig. 1. Internal appearance of breads baked from rice flours produced by different milling methods.
A, Dry milling; B, Semi-wet milling; C, Wet milling (25°C steeping); D, Wet milling (55°C steeping).
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Table 5. Color of breads containing rice flours produced by different milling methods”

s Crumb color Crust color
Milling method 17 p b 17 P b
Dry 76.48+0.92° 0972007  14.20+0.48 4404+1.85*  1743=041°  25.40+1.96°
Semi-wet TAB3E129" -1.45+0.09°  13.60%£052° 41.03x£272°  1597=076° 2221 +268°
Wet

25°C steeping 73.93+£2.27° ~148%0.10"  1254£0.28° 4384220 16412047  2496+199°

55°C steeping 73.2341.44° -156+1008° 11394048 4555286 1626T055°  2595+2.36°

Malues are means of three replications = standard deviation. Means with the same alphabet in each column are not significantly

different at p<0.05 using Duncan’s multiple range test.
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Fig. 2. Changes in crumb hardness of breads baked from
rice flours produced by different milling methods.
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