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Texture of Cooked Rice and Molecular Weight
Distribution of Rice Amylose

Eun-Sook Rho and Seung-Yo Ahn
Department of Food and Nutrition, Seoul National University

Abstract
The textural properties of cooked rice and the molecular weight distribution of amyloses of
three rice cultivars different in cooking quality were investigated by the method involving rheo-
metry and gel chromatography. The tested rice cultivals were Chunmabyeo (short grain), Yong-
munbyeo (medium grain) and Mahatma (long grain). The cooked rice prepared with Mahatma
was higher in hardness and lower in adhesiveness than those prepared with the other two cul-
tivars. The molecular weight distribution of amylose from Mahatma was found to be higher than

those from the other cultivars.
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Table 1. Grain size and type of rices
Variet ) .
ariety Length width Length Thickness Grain size
(mm) (mm) width {mm)
Chunmabyeo 4.88 2.83 1.72 2.07  short grain
Yongmunbyeo 5.44 2.60 2.07 1.92  medium grain
Mahatma 6.92 215 3.22 1.71  long grain
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Table 2. Proximate composition of the rice flour

Variety Moisture Protein Ash Lipid(%) Ether
(%) (Nx5.95)(%) (%) Total Soluble
Chunmabyeo  12.3 6.77 0.45 120 0.32
Yongmunbyeo 11.5 8.81 0.40 1.2 0.40
Mahatma n.e 8.35 040 136 039

Table 3. Analysis of variance and Duncan’s multiple
range fest for instrumental measurement of cooked rice

Adhesiveness

Variety Hardness  Adhesiveness
hardness
Chunmabyeo 9.8p" 1.09%a 0.16b
Yongmunbyeo 10.3ab 1.05a 0.10b
Mahatma 12,10 0.13c 0.0la
F-value 1.78 35.51** 76.62**

I} means with the same letter are not significantly different.
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Table 4. Amylose content of rice starches

) Total Soluble Insoluble
Variety
amylose(%) amylose(%) amylose(%)
Chunmabyeo 22.2 11.56 10.64
Yongmunbyeo 22.5 11.34 1116
Mahatma 24.9 13.34 11.56

Table 5. lodine binding capacity(%) and B-amylolysis
limit(%)

. lodine binding B -amylolysis
Vi
ariety capacity(%) limit(%)
Cnunmabyeo 16.53 78.2
Yongmunbyeo 18.16 78.5
Mahatma 18.19 77.2
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Fig. 1. Gel chromatography of dextran,
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Fig. 3. Gel chromatography of rice amyloses and absorption
maxima of iodine complex of amyloses in fractions.

Table 6. Comparison of gel-extruded polysacchoride and isolated amylopectin and amylose of rice starches.

Extrusion peak polysaccharide Amylopectin® Amylose®!
Variety
Fraction number A max FONge Void volume(%) A max A mox
Chunmabyeo 40 - 51 560 - 610 16.3 555 635
Yongmunbyeo 38 - 48 560 - 610 147 550 630
Mahatma 38 - 46 570 - 610 10.9 570 630

a) Isolated by Montogomery precipitation .
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Table 7. Percentage distribution of molecular weight for
rice amyloses

2x108- 5x105- 4x104-

Vanety 5x105  4xi0t axiof < X1
Chunmabyeo 57.7 29.4 57 7.2
Yongmunbyeo 66.8 25.4 3.9 3.9
Mahatma 66.9 323 1.2 1.2
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