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Physicochemical and Gelatinization Properties of Glutinous Rice
Flour and Starch Steeped at Different Conditions

Eun-Jung Choi and Hyang-Sook Kim'
Dept. of Food and Nutrition, ChungBuk National University, Cheongju 361-763, Korea

Abstract

The effects of steeping on the physicochemical and gelatinization characteristics of glutinous rice
flour and its starch were studied. Steeping conditions were 1 day at 25°C, 7 days at 25°C and 7 days
at 35°C. Crude protein, lipid and ash content were decreased by steeping. It was observed with scanning
electron microscopy that endosperm cell wall of glutinous rice flour was diminished by steeping.
Although morphology of the glutinous rice starch granules was not affected, the size was decreased
by steeping. Density and water binding capacity (WBC) of glutinous rice flour and its starch were changed
by steeping. X-ray diffraction pattern of glutinous rice starch was A type and was not affected by
steeping. Swelling power of glutinous rice flour and its starch was increased but solubility was
decreased by steeping. In Brabender amylographic examination, peak viscosity of untreated glutinous
rice flour was very low and increased enormously by steeping resulting in the similar Brabender viscosity
pattern to its starch. The gelatinization temperature examined by X-ray diffractometry was lowered
by steeping. And the degree of gelatinization under the conclusion temperature increased with increasing
of steeping period and temperature.

Key words: glutinous rice flour, glutinous rice starch, steeping, physicochemical property, gelatinization
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Fig. 1. SEM photographs of glutinous rice flour steeped
at different conditions magnified 700 time.
a: Untreated, b: Steeped 1 day at 20°C, ¢: Steeped
7 days at 25°C, d: Steeped 7 days at 35°C

Fig. 2. SEM photographs of glutinous rice flour steeped
at different conditions magnified 3000 times.

a: Steeped 7 days at 25°C, b: Steeped 7 days at 35°C
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Table 1. Proximate composition of glutinous rice flour and its starch steeped at different conditions moisture

free basis (unit : %)
Treatment Moisture Protein Lipid Ash
Flour
Untreated 11.6 7.25 0.86 0.48
Steeped 1 day at 25°C 124 6.16 0.72 0.24
Steeped 7 day at 25°C 139 3.24 0.67 0.15
Steeped 7 day at 35°C 15.0 3.00 041 0.14
Starch
Untreated 149 0.21 0.15 0.03
Steeped 1 day at 25°C 145 0.16 0.11 0.03
Steeped 7 day at 25°C 12.7 0.16 0.06 0.02
Steeped 7 day at 35°C 125 0.13 0.06 0.02
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Fig. 3. SEM photographs of glutinous rice starch steeped
at different conditions magnified 3000 times.
a: Untreated, b: Steeped 1 day at 20°C, ¢: Steeped
7 days at 25°C, d: Steeped 7 days at 35°C
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Fig. 4. Size distribution of glutinous rice starch steeped
at different conditions.
—Jl— Untreated
—a— Steeped 1 day at 25°C
—@— Steeped 7 days at 25°C
—X— Steeped 7 dyas at 35°C
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Table 2. Physicochemical properties of glutinous rice flour and its starch steeped at different conditions

Treatment Density Water binding capacity(96) X-ray type
Flour
Untreated 1.45 1475
Steeped 1 day at 25°C 1.44 161.6
Steeped 7 day at 25°C 1.45 150.4
Steeped 7 day at 35°C 1.46 166.6
Starch
Untreated 1.48 1239 A
Steeped 1 day at 25°C 1.48 122.2 A
Steeped 7 day at 25°C 1.48 124.7 A
Steeped 7 day at 35°C 1.46 1309 A
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Fig. 5. Swelling power and solubility of glutinous rice flour(left) and its starch(right) steeped at different conditions.
—l— Untreated, —A— Steeped 1 day at 25°C, —@— Steeped 7 days at 25°C, —X—: Steeped 7 dyas at 35°C
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Fig. 6. Brabender viscosity curves of glutinous rice flour and its starch steeped at different conditions.
— . Untreated,~ — - : Steeped for 1 days at 25°C;—- — Steeped for 7 days at 20°C, -~ Steeped for 7 days at 25°C

Table 3. Brabender Viscograghic characteristics of glutinous rice flour and its starch steeped at different conditions

Temperature(°C) Viscosity(B.U.)
Treatment Initial Peak Peak Hold 15 min Cool to 50°C Consistency Breakdown Setback
increase (P)  at %5°C(H) © (C-H) (P-H) (C-P)
Flour
Untreated 66 72 110 9% 140 45 15 30
Steeped 1 day at 25°C 64 67 780 370 490 120 410 —290
Steeped 7 day at 25°C 62 66 1030 250 315 65 780 —715
Steeped 7 day at 35°C 62 67 890 220 250 30 670 —640
Starch
Untreated 62 67 940 410 570 160 530 —830
Steeped 1 day at 25°C 62 68 800 330 540 160 420 —260
Steeped 7 day at 25°C 62 66 820 380 560 180 440 —260
Steeped 7 day at 35°C 62 64 840 380 560 180 460 —280
2 ok ARrLE w3318 A=rh o Eoket

Table 4. Changes in the degree of gelatinization of
glutinous rice flour and its starch steeped at
different conditions measured by X-ray dif-

fractogram (unit: 96)
Temperature(°C)
Treatment

55 60 65 70
Flour - 56 73 100
Untreated 43 53 100 100
Steeped 1 day at 25°C 41 50 100 100
Steeped 7 day at 25°C 33 45 100 100

Steeped 7 day at 35°C

Starch

Untreated 9 19 52 100
Steeped 1 day at 25°C 33 48 79 100
Steeped 7 day at 25°C 40 52 100 100
Steeped 7 day at 35°C 48 70 100 100
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