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Study on Confectionary Properties of Chou made with Flour of
Rice and Rice-Wheat mixture

Myoung-Ae Kim and Seung-Hee Oh
Dept. of Food and Nutrition, Dongduck Women's University

Abstract

This study was concentrated on the subject of chou formation and physicochemical characteristics
on medium flour mixed with 0, 25, 50, 75, 100% of rice flour in order to clarify the possibility to
substitute rice flour for wheat flour on chou preparation. The water holding capacity, swelling power,
and maximum viscosity were higher in rice flour than those in medium flour but the initial pasting
temperature was equal to 65C in the two flour groups. The ratio of setback during cooling became
0.94 in the rice flour and 1.14 in the medium flour. So, the rice flour showed a slow tendency during
gel formation as compared with the medium flour. The volumes of the rice choux were ranged from
80.0% to 89.0% according to the mixing ratio of medium flour as compared with that of the chou
of wheat flour. But, the choux formation were increased as much as 108.8% out the paste added
gelation of glutinous substance and 124.4% at the paste added Span20 of emulsifier compared to
the non-addition treatment. The paste of rice flour added gelatin and Span20 showed better dispersion
of components, especially, the small granules of lipid were fairly or plentifully dispersed in the paste
added Span20 due to emulsifying activity. In sensory evaluation, the chou of 100% rice flour was
inferior to that of medium flour on cavity-forming but the choux of wheat flour mixed with 25%,
50%, and 75% of rice flour were equal or superior to that of medium flour on all characteristics
tested such as appearance, surface color, cavity-forming, chewiness, and taste. There were no significant
differences on the cavity-forming expansion and taste between choux of rice flour and wheat flour.
Therefore, the results of this study made conclusion that rice flour would be substituted for wheat
flour on the chou preparation.
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Table 1. Water holding capacity(WHC), swelling po-
wer, and solubility of medium flour, weak flour, rice
flour, and rice flour mixed with medium flour

Sample WHC(%)  Swelling power Solubility(%)

M100Y 234 121 20
w100 104 131 3.0
R25 202 14.7 438
R50 224 15.0 64
R75 262 18.8 7.8
R100 280 288 84

DM100: medium flour 100%

W100: weak flour 100%

R25 : rice flour 25%+ medium flour 75%
R50 : rice flour 50%+ medium flour 50%
R75 : rice flour 75%+ medium flour 25%
R100 : rice flour 100%

Table 2. Amylogram characteristic of medium flour, weak
flour
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flour, rice flour, and rice flour mixed with medium

Initial pasting Maximum Minimum Final Breakdown Setback
Sample temp.(C) viscosity(RVU)  viscosity(RVU)  viscosity(RVU) ratio? ratio®
M100® 65 129.5 76.5 1475 0.59 1.14
W100 62 140.0 92.0 169.5 0.66 121
R25 65 1375 79.5 159.5 0.58 116
R50 65 1485 81.0 167.0 0.55 113
R75 65 170.5 86.0 177.0 0.50 1.03
R100 65 1975 89.5 186.0 045 0.94

U Breakdown ratio=minimum viscosity/maximum viscosity
9 Setback ratio=final viscosity/maximum viscosity
3 M100: medium flour 100%

W100: weak flour 100%

R25 : rice flour 25%+ medium flour 75%

R50 : rice flour 50%+ medium flour 50%

R75 : rice flour 75%+ medium flour 25%

R100: rice flour 100%
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Fig. 1. Height, diameter, height/diameter, and volume
of chou baked with pastes of medium flour, rice flour,
and their mixture.

0, directry baked after pasting; M, baked after slow
freezing for 1 day; M100, medium flour 100%; W100,
weak flour 100%; R25, rice flour 25%+ medium flour
75%; R50, rice flour 50%+ medium flour 50%; R75,
rice flour 75%+ medium flour 25%; R100, rice flour
100%
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Table 3. Degree of gelatinization of choux

Sample Gelatinization (%)

M100" 57.1

W100 50.0

R25 54.0

R50 57.1

R75 714

R100 75.0
UM100: medium flour 100%
W100: weak flour 100%

R25 25% + medium flour 75%
50% + medium flour 50%
75% + medium flour 25%

100%

: rice flour
R50 : rice flour
‘R75 : rice flour
R100 : rice flour

Table 4. Sensory evaluation of choux

houd] AAINEA A+

Characteristics Mixed flour conditions of pastes

M100" W100 R25 R50 R75 R100

3.12®
312
2.92¢
3.19®
3.31%

276" 2.80° 3.28° 3.24%
276" 292° 316> 3.12°
3.88*® 4.27° 358" 3.73°
2.85" 281" 3.22 3.22%®
3.00°  4.00° 3425 342

3.60°
3.72¢
3.50°
3.52*
3.69*

Appearance
Surface color
Cavity-forming
Chewiness
Taste

UM100: medium flour 100%

W100: weak flour 100%
R25 : rice flour 25%+ medium flour 75%
R50 : rice flour 50%+medium flour 50%
R75 : rice flour 75%+medium flour 25%
R100: rice flour 100%

BSame letters within same row represent non-significant
different at 5% level.
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Fig. 2. QDA profile of chou at different conditions.
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Fig. 3. .Height, diameter, height/diameter, and volume
of chou baked with paste added gelatin or Span20.
O-0O, not added; a-a, added gelatin; ®-®, Span20; R25,
rice flour25%+ medium flour 75%; R50, rice flour50
%+ medium flour 50%; R75, rice flour 75%+ medium
flour 25%; R100, rice flourl00%
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Fig. 4. Vertical sections and appearance of choux baked
at different conditions.

1, medium flour 100%; 2, weak flour 100%; 3, rice
flour 25% + medium flour 75%; 4, rice flour 50%+ me-
dium flour 50%; 5, rice flour 75%+ medium flour 25%;
6, rice flour 100%; 7, gelatin 6% to rice flour 100 g;
8, Span20 0.2% to rice flour
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Fig. 5. Observation of pﬁstes at different conditions by light microscope(< 600)
1, medium flour 100%; 2, weak flour 100%; 3, rice flour 25%+ medium flour 75%; 4, rice flour50% -+ medium
flour 50%; 5, rice flour75%+ medium flour 25%; 6, rice flour 100%; 7, gelatin 6% to rice flour 100 g; 8, Span20

0.2% to rice flour
gluten, A; lipid granule, A; starch granule, A
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