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Physicochemical Properties of Phosphorylated Rice Starch
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Abstract

Starch phosphates were prepared by dry heating methed using sodium triphosphate as a substitution reagent
and their physicochemical properties were investigated with the chucheongbyeo and samkangbyeo. The solu-
bility and swelling power of rice starches were increased by phosphorylation reaction. The solubility of the
chucheongbyeo was greater than that of samkangbyeo, but the swelling power was appeared in vice versa. The
transparency of raw starch was increased at the 60° C, but phosphorylated rice starch was begun to increase
from 50° C. Light transmittance was higher in the phosphoryiated rice starch. The lightness of phosphorylated
rice starch decreased more than that of raw starch. Whereas the yellowness of phosphorylated rice starch
increased. The temperature of initial gelatinization of the phosphorylated chucheong and samkang rice starch
was showen to 50°C and 53° C, respectively, lowering 14~15°C in temperature by the phosphoryiation. The
viscosity as well as by the phosphorylation reaction was raised 7.4~8.4 times, respectively. The hardness, adhe-
siveness, cohesiveness and texture which is rheological properties of starch gel increased by the phospho-
rylation reaction. The chucheong rice starch gel was slightly higher in its rheological values than that of the sa-
mkang rice starch gel. The rice starch particles were shown to polygonal structure, but they were deformed in

the phosphorylated starch.
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Fig. 3. Changes in transmittance of rice starch and phospher-
ylated rice starch solutions.
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Table 1. Color of rice starches

Sample L a b

928 33 69
69.7 84 47
930 32 75
793 66 89

Chucheongbyeo starch
Phosphorylated chucheongbyeo starch
Samkangbyeao starch

Phosphorylated samkangbyeo starch
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Chucheongbyeo starch gel 5.21 0.52 8.00 11.G60 27 29.81
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Chucheongbyeo starch Phosphorylated chucheongbyeo starch

Samkangbyeo starch Phosphorylated samkangbyeo starch

Fig. 6. Microscopic appearance of chucheongbyeo starch, phospharyfated chucheongbyeo starch, samkangbyeo starch and
phosphorylated samkangbyeo starch (X2,000).
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