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Interrelationship between Amylose Content and
Physical Properties of Milled Rice

Sung Kon Kim * Je Cheon Chae ** Moo Sang Lim*** and Jung Haeng Ree**

ABSTRACT

Relation between amylose and physical properties of milled rice was investigated. Amylose content was
negatively and positively correlated with chalkiness and alkali solubility, respectively. No correlation was ob-
served between amylose content and water uptake rate, cooked rice hardness or relative crystallinity. Relative
crystallinity of the starch was negatively correlated with alkali solubility and water uptake rate.
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Table 1. Amylose content of milled rice.

Varieties Amylose content (%)
Japonica
Sobaegbyeo 18.0
Chugwangbyeo 20.7
Boggwangbyeo 185
Koshihikary 19.8
Nongbaeg 182
Yeomyungbyeo 17.2
Chucheongbyeo 185
Jiniubyeo 18.7
Seomjinbyeo 20.9
Samnambyeo 18.4
Nagdongbyeo 21.4
Sangpoongbyeo 20.8
Japonica, Indica
Milyang 23 20.7
Nampoongbyeo 21.2
Youngpoongbyeo 18.6
Baegyangbyeo 16.4
Milyang 30 18.6
Samgangbyeo 20.1
Seogwangbyeo 19.6
Cheongcheongbyeo 179
Poongsanbyeo 18.9
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Table 2. Percent transmittance at 625nm of rice starch suspeasion at various temperatures.

Temperature (C)

Varieties

53 55 58 60 63 65
Japonica
Sobaegbyeo 119 133 15.1 17.5 27.8 37.8
Chugwangbyeo 131 13.1 15.5 18.1 28.9 35.5
Boggwangbyeo 12.6 13.6 14.4 16.2 25.9 35.2
Koshihikary 143 . 14.7 15.6 16.9 22.2 28.2
Nongbaeg 11.0 11.2 11.9 13.1 17.2 23.7
Yeomyungbyeo 10.9 115 143 16.3 24.1 31.3
Chucheongbyeo 14.2 15.1 18.5 23.6 33.2 40.9
Jinjubyeo 137 14.7 182 24.9 33.2 40.1
Seomjinbyeo 13.5 15.5 21.4 284 36.6 44.1
Samnambyeo 12.9 134 15.9 187 283 371
Nagdongbyeo 12.8 139 15.9 20.3 313 35.9
Sangpoongbyeo 15.7 16.2 21.9 27.3 35.4 41.5
Japonica,/Indica
Milyang 23 17.2 17.3 17.4 219 333 39.2
Nampoongbyeo 15.6 15.7 17.5 21.1 33.2 43.8
Youngpoongbyeo 16.1 16.8 17.6 21.9 32.8 39.2
Baegyangbyeo 131 131 15.1 17.3 25.8 34.3
Milyang 30 14.6 15.9 19.1 26.4 37.6 42.2
Samgangbyeo 14.7 15.3 18.4 24.3 337 40.9
Seogwangbyeo 132 132 16.4 20.9 30.5 40.0
Cheongcheongbyeo 134 13.6 15.9 21.1 30.7 41.2
Poongsanbyeo 158 16.1 18.2 229 35.5 43.1

Table 3. Relative crystallinity, chalkiness, alkali solubility, water uptake rate, surface area
of milled rice and cooked rice hardness.

Water

. Relative Chalkiness KOH uptake Surface Cooked
Varieties solubility rate area rice
crystallinity (0~9) (1~7) (KoX 10."2, (X10'em?) hardness
cm,/ min)
Japonica
Sobaegbyeo 450 1 5.0 3.60 373 6.63
Chugwang byeo 4.50 1 5.0 3.38 377 6.75
Boggwangbyeo 450 3 49 499 37 7.11
Koshihikary 480 2 5.0 3.94 3.82 6.16
Nongbaeg : 435 2 5.0 6.26 3.68 6.80
Yeomyungbyeo 445 3 5.0 4.66 371 6.64
Chucheongbyeo 435 2 6.0 416 3.49 6.47
Jinjubyeo 4.40 2 517 5.36 3.49 6.31
Seomjinbyeo 3.80 2 6.5 5.69 3.60 6.02
Samnambyeo 425 3 5.5 5.95 3.65 6.33
Nagdongbyeo 4.70 1 6.4 5.89 3.57 6.61
Sangpoongbyeo 4.55 1 5.7 3.82 3.72 6.19
Japonica /Indica

Milyang 23 4.40 2 5.7 4.62 3.60 6.75
Nampoongbyeo 4.25 2 6.3 5.10 3.46 6.71
Youngpoongbyeo 4.15 3 57 5.61 3.66 6.93
Baegyangbyeo 435 3 5.0 5.53 3.79 6.82
Milyang 30 4.35 3 5.6 4.75 3.53 6.41
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Samgangbyeo 4.25 3
Seogwangbyeo 4.30 3
Cheongcheongbyeo 4.35 3
Poongsanbyeo 4.30 3

6.1 6.72 337 6.37

5.7 517 3.68 6.48
5.3 4.95 3.86 713
5.8 5.41 350 7.156
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Fig. 1. X-ray diffractogram of mﬂled rice star-
ch (Japonica varieties).
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Fig. 2. X—ray diffractogram of milled rice star-
ch (Japonica,/Indica varieties).
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Table 4. Correlation coefficients between amylose content and percent transmittance of rice
starch suspension at various temperatures(C).

53 55

58 60 63 65

Amylose content 0.460* 0.462*

0.473%* 0.362 0.433%* 0.327

Table 5. Correlation coefficients between amylose content and physical characteristics.

Relative . KOH Water Surface Cooked
.. Chalkiness . uptake rice

crystallinity solubility rate area hardness
Amylose content 0.022 —0.544%* 0.631%* —0.064 —0.335 —0.362
Relative crystallinity —0.393 —0.453* —0477%* 0.346 0.070
Chalkiness —0.113 0.494* —0.076 0.305
KOH solubility 0.386 —0.726*% —0.228
Water uptake rate —0.438* 0.062
Surface area 0.205
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