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Composition, Water-Holding Capacity and Effect
on Starch Retrogradation of Rice Bran Dietary Fiber

Young Heon Lee and Tae Wha Moon

Department of Fcod Science and Technology, Seoul National University

Abstract

Dietary fiber contents in brans of the two representative Korean rice varieties, Chucheong and
Sucheon were measured by the AOAC method, and the composition of total dietary fiber (TDF) was
analyzed with the acid detergent fiber (ADF) procedure. Rice bran contained more than 25% of TDF,
most of which was insoluble dietary fiber. Hemicellulose was shown to be the major constituent and
rice bran dietary fiber contained distinctive amounts of cellulose and uronic acid. Consecutive acid-
alkaline treatment of rice bran considerably increased soluble dietary fiber (SDF) content and water-
holding capacity (WHC). WHC of wheat flour-rice bran dietary fiber mixture increased with the propor-
tion of rice bran dietary fiber. Analysis of the differential scanning calorimetry thermograms revealed
that rice bran dietary fiber effectively retarded retrogradation of wheat starch.

Key words: rice bran dietary fiber, water-holding capacity, differential scanning calorimetry, retrogra-

dation.
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Table 1. Proximate composition of rice bran
Unit: %, dry basis

- Crude  Crude  Crude ’
Sample protem fat ash Carbohydrate
Chunheongs 14.97 22.06 11.15 51.82
Sucheon 14.01 21.12 9.98 54.89
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Table 2. Dietary fiber content in rice bran Unit: %

Sample Insoluble Soluble Total

P dietary fiber dietary fiber dietary fiber
Lhucheong 2648 0.34 26.82
Sucheon 25.06 051 2557
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Fig. 1. Dietary fiber components of rice bran
A: TDF, B: ADF, C: NCP, D: Cellulose, E: Lignin
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Table 3. Uronic acid content in rice bran dietary
fiber

% uronic acid in

Sample

TDF Bran
Chucheong 4.87 1.31
Sucheon 4.79 1.22

Table 4. Effect of chemical treatments on composition
of rice bran dietary fiber

Chucheong Sucheon
Sample
SDF(%) 1DF(%) SDF(%) IDF(%)

Native 1.27 98.73 1.99 98.01
Acid treated 2.22 97.78 3.68 96.32
Alkaline treated 3.89 96.11 3.84 96.16
Acid-alkaline 19.45 80.55 17.80 82.20

treated
Alkaline-acid 5.95 94.08 10.18 89.82
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A: Native, B: Acid treated, C: Alkaline treated, D: Acid-
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Fig. 3. WHC of wheat flour-rice bran dietary fiber mix-
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Table 5. DSC characteristics of wheat flour with and without rice bran dietary fiber during storage at 4°C"

1st heating

Reheating after 3 days

Sample . - : . y

T, (C) T, (C) T. (C) AH (cal/g) T, (C) T, (C) T. (C) AH (cal/g)

I 58 68 90 0.37 41 54 70 0.19¢

I 60 71 93 0.39 45 55 67 0.13¢

111 64 71 92 0.34 45 55 69 0.14¢

Reheating after 7 days Reheating after 14 days

T, (C) T, (©) T. (©) AH (cal/gg T, (C) T, (C) T, (C) AH (cal/g)

42 53 76 0.28" 44 57 69 0.307

42 55 68 0.18¢ 44 55 68 0.24"

43 54 68 44 55 69 0.22¢

Uwater/solid=1/1

I: wheat flour

II: wheat flour with 4% Chucheong bran dietary fiber
III: wheat flour with 4% Sucheon bran dietary fiber

AH values are the means of triplicate determinations. Means with the same superscript letter are not significantly
different(P>0.05). Data were analyzed by the ANOVA procedure of SAS and means were compared using the least

significant difference(LSD) test.
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Fig. 4. Effect of rice bran dietary fiber on retrograda-
tion of wheat starch during storage at 4°C
J: Wheat flour, B: Wheat flour with 4% Chucheong
bran dietary fiber, E3: Wheat flour with 4% Sucheon
bran dietary fiber
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