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Retrogradation Behavior of Rice Starches Differing
in Amylose Content and Gel Consistency
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Abstract

The effect of varietal differences of rice starches by amylose content and gel consistency on the re-
trogradation behavior was studied. Setback viscosity of rice flour measured in a Brabender amylograph was
significantly affected by amylose content as well as gel consistency. Increase in the rigidity modulus (E) of
rice starch gels during storage determined by using texture analyzer indicated that amylose content was an im-
portant factor in terms of hardness increase. Kinetics of retrogradation showed that time constant of rice
starch gels was influenced by amylose content, but not by gel consistency.
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Table 1. Proximate composition of various rices (%)

Variety Moisture Protein Lipid Ash
Yongjubyeo 11.78 7.89 0.25 0.25
Suwon 230 13.42 7.31 0.35 0.70
Chucheongbyeo 12.25 6.40 0.14 0.39
Suwon232 1218 7.78 0.09 0.50
San Li Cun 11.85 7.71 0.17 0.59

Table 2. Amylose and protein content, and gel con-
sistency of various rice starches

Amylose Protein  Gel consistency (mm)

Variety content  content
(%) (%) 100 mg 120 mg
Yongjubyeo 17.5 0.03 72 55
Suwon 230 21.3 0.03 29 30
Chucheongbyeo  20.1 0.03 87 68
Suwon 232 28.7 0.03 36 37
San Li Cun 27.6 0.03 79 66
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Fig. 1. Scanmng electron micrographs of various rice
starch granules having different amylose content and
gel consistency (X3,000) (a) Yongjubyeo; (b) Suwon 230;
(c) Chucheongbyeo; (d) Suwon 232; (e) San Li Cun
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Fig. 2. Amylograph curves for various rice flours hav-
ing different amylose content and gel consistency (8%)
L=, Yongjubyeo; C—O Suwon 230; +—=*, Chucheong-
byeo; ¥—W, Suwon 232; A—aA, San Li Cun

Table 3. Amylograph data of various rice flours (8%)

AV Viscosity (BU)

Variety Q) p» w C* p-H' C-PY C-H4

Yongjubyeo 684 970 S58) 780 390 -190 200

Suwon 230 63.9 730 600 940 130 210 340
Chucheongbyeo 63.1 700 300 480 400 -220 180
Suwon 232 66.9 860 720 980 140 120 260

San Li Cun 714 970 590 860 380 -110 270

“A : Initial pasting temperature
P : Maxium viscosity

“H : 15 min height

“C : Peak height after 30 min
“P-H : Breakdown

'C-P : Setback

"C-H : Total setback

Table 4. Changes in rigidity modulus (E) of various
rice starch gels during storage at 20°C (Unit : dyne/cm’)

Storage time (days)

Variety
0 1 2 3 S
Yongjubyeo 0.159 0959 3.059 3.330 3.729
Suwon 230 0347 1202 2727 3402 3.930
Chucheongbveo  0.254  1.226 2462  3.008 4.273
Suwon 232 0.793  3.123 4605 5248 5373
San Li Cun 0486 2918 3966 4792 5341
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rice starch gel stored at 20°C [—_], Yongjubyeo; {>—C,
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Table 5. Avrami exponent, rate constant and time con-
stant of various rice starch gels

Avrami Rate Time
Variety exponent constant (days) constant (days)
(n) &) (/%)
Yongjubyeo 1112 0.075 13.40
Suwon 230 1.099 0.078 12.89
Chucheongbyeo 1.133 (.101 9.91
Suwon 232 0.801 0.226 4.42
San Li Cun 0.762 0.126 7.94
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