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Physicochemical Properties of Rice Starch by Amylose Content
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Abstract

Physicochemical properties of rice starch isolated from eight varieties were examined to
evaluate the rice processing suitability. The amylose contents of rice starch were varied with
16.7-29.7%, and IR 30, Godael, Aguja and Lengkwang varieties showed higher amylose content
than the other varieties. The water binding capacity and blue value were in the range of
87.0 103.0 and 0.178-0.305, respectively. As the amylose content increased, the amylogram
pasting temperature and the break down ratio increased, while the peak viscosity did not show
any significant difference. The transmittance of 0.1% starch suspension slowly increased at 50 °C
in the low-amylose content rice group, and rapidly increased at 65 °C in the high-amylose content
rice group, but there were no differences above 75 °C among varieties. Also the low-amylose rice
starch showed higher values in the swelling power and solubility. The hardness of the 30% rice
starch gels was low in low-amylose one. During storage at 20°C for 14 days, the increment of
hardness was more slow in high-amylose one. The retrogradation velocity constant of rice starch
gel by Avrami equation was the highest as 0.219 in Aguja variety.
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Table 1. Physicochemical properties of various rice
starch
Amylose )
Group  Varieties centent W.B.Ce Blue
(%) (%) value
Seomjinbyeo 17.7 102.5 0.178
Ab BG-3 19.5 97.5 0.235
B-8 16.7 98.5 0.207
Samgangbyeo 18.2 103.0 0.205
iR 30 28.5 9.5 0.305
B Godoel 29.3 93.5 0.297
Aguja 29.7 88.5 0.297
Lengkwong 29.5 87.0 0.296

a} W.B.C.; Woter binding copacity
b) Low-omylose content rice group
¢) High-amylose content rice group
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Table 2. Brabender amylogrom characteristics  of
8% suspended solution of rice starch

Pasting Peak  Peak height o
Group Varieties temp. height after 15 min. ot H/P
(°C) (BU)  94°C (BU)

Seomjinbyeo  64.0 810 395 0.487

AY  BG-3 66.0 700 395 0.564
B-8 64.5 980 435 0.443
Samgangbyeo  64.5 1360 455 0.334

IR 30 750 625 450 0.720

B9 Uodael 75.0 495 320 0.646
Agujo 740 870 700 0.804
Lengkwang 745 910 700 0.780 -

9)H/P; Breakdown ratio
b) Low-amylose content rice group
< High-amylose content rice group
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Fig. 1. Changes in transmittance of 0.1% suspended
solution of rice starch at different temperatures.
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Fig. 2. Solubility and swelling power of rice starch at various temperatures.
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Fig. 3. Changes in hardness of rice starch gel during
storage af 20°C.
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Table 3. Avarmi exponent and time constants of variosu

rice starch gel various

. . Time
Avrami®)  Velocity
Group Varieties constant
exponent  constant
(days)
Seomjinbyeo 0.97 0.057 17.39
A BG-3 1.83 0.075 13.33
B-8 1.93 0.070 14.29
Samgangbyeo  2.03 0.071 14.04
IR 30 0.80 0.132 7.55
B8 Godael 0.94 0.115 8.69
Agujo 0.63 0.219 4.55
Lengkwang 1.37 0.188 5.83
o) Avrami equation; log[log(El-Et)/{El-E0)} ~logK +n logt

log e(El~Et) ~log(El-Eo)-Kt"

b) Low-amylose content rice group
) High-amylose content rice gorup
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Fig. 4. Plot of log[~in(EI-Et}/(El-E0)} vs log t for 30%
rice starch gel stored at 20°C.
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Fig. 5. Plot of log e(EI~Et) vs time for 30% rice starch
gel stored at 20°C.
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