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Abstract

Starches from the eight varieties of rice were analyzed using scanning electron microscope(SEM), differential
scanning calorimetry(DSC) and X-ray diffractometry, and tested on the starch-granule susceptibility to 15%
H,SO, and glucoamylase. The shape of starch granules from normal rice varieties and low-amylose mutants
were polygonal while shrunken and floury mutants were globular. According to DSC, starches from
Nampung CB243 showed higher onset temperature(T,), completion temperature(T,) and Punchilmi, Nampung
EMO90 showed higher enthalpy(AH) of gelatinization than others. shr showed the highest hydrolysis rate to
15% H,SO, while Nampung CB243 showed the lowest one. Eight varieties of rice starch granules showed

A-type pattern on X-ray diffractograms.
hydrolysis rate treated with glucoamylase.

The lower amylose content rice varieties showed the higher
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Fig. 1. Scanning electron micrographs (5000) of various
rice starch granules with different amylose content
(1) Whachungbyeo, (2) Whachung du-1, (3) Whachung
chalbyeo (4) Nampungbyeo, (5) Nampung CB243, (6)
Nampung EM90, (7) shr(shrunken), (8) Punchilmi(fl)
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Fig. 2. DSC thermograms of various rice starch granules
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Table 1. Heat of gelatinization and endotherm characteristics of starch granules from endosperm mutants in rice”

Cultivars To (°C) Tp (°C) Te (°C) AH(cal/g)
Whachungbyeo 63.97 71.89 78.44 1.46
Whachung du-1 64.74 72.41 79.53 1.75
Whachungchalbyeo 64.61 72.34 81.09 243
Nampungbyeo 63.12 69.93 79.74 2.30
Nampung CB243 76.83 81.92 87.19 1.39
Nampung EM90 65.42 72.52 81.04 2.67
shr(shrunken) 56.55 66.40 78.42 2.08
Punchilmi(fl) 5734 67.42 80.13 2.70

"To: onset temperature, Tp : max. peak temperature, Tc : completion temperature AH : enthalpy
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Table 2. Time course of hydrolysis of various rice starch granules in 15% H,SO, at 37
. Degree of acid hydrolysis (%)
Cultivars
I day 3day Sday 7day 9day
Whachungbyeo 6.0910.09"" 16.20+0.24¢ 20.724033° 26.0610.40° 27.9810.04°
Whachung du-/ 5.55+0.35" 16.52+0.40° 219111 1° 24.15+£0.71° 26.37+0.50™
Whachungchalbyeo 6.424+0.05° 19.36+0.10 24.0010.64" 28.8440.38° 30.22+1.01¢
Nampungbyeo 4.81+0.06° 14.7240.54° 19.99+0.34° 25.15£0.51™ 25.00+1.29°
Nampung CB243 2.95+0.18* 10.58+0.48* 15.3110.41* 19.86:£0.98* 22.36+0.59*
Nampung EM9%0 5.7740.13 21.600.66¢ 24.1520.61° 29.27+0.44° 30.19£1.58°
shr(shrunken) 8.75+0.07' 30.7110.26¢ 37.9420.17 37.9610.15' 38.1740.85'
Punchilmi(f) 11.594+0.008 24 411107 29.35+0.08° 32.67+1.68° 33.46+1.41°

"MeanzS.D based on 3 samples

Means with different superscript within the same column are significantly different(p<0.05)
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Fig. 3. Diagrammatic representation of X-ray

diffractogram of various rice starches. I3b to I6a indicate
X-ray diffraction intensity measured from the
background line.
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Table 3. Varietal difference of rice starches based on X-.ray diffraction pattern

Ratio of X-ray diffraction intensity scales

Discriminant score®

Cultivars /4" 4a/db? Galdb”
Whachungbyeo 0.750£0.023% 0.99210.007° 0.814£0.013¢ 0.4411+0.613°
Whachung du-1 0.6981+0.010° 0.9594+0.004* 0.734+0.003° 3.082+0.292¢
Whachungchalbyeo 0.78310.002¢ 1.077+0.002¢ 0.814+0.002¢ -4.89410.136*
Nampungbyeo 0.747+0.004" 0.953+0.005* 0.7731£0.005¢ 3.00310.197¢
Nampung CB243 0.778+0.001° 1.03740.004¢ 0.787£0.005° -2.338+0.216°
Nampung EM90 0.78510.007¢ 1.035+0.003° 0.657+0.000° -1.898+0.142°
shr(shrunken) 0.75310.009° 1.01940.014° 0.74110.017° -0.91240.969>
Punchilmi(fl) 0.741+0.004° 1.09310.032¢ 0.8911£0.002° -5.694+1.917°

YScore 1, ¥Score 11, *Score I

“Discriminant score : Z=-7.79(score I)-59.74(score II)-3.02(score 1II)+68.05

“MeantS.D based on 3 samples

Means with different superscript within the same column are significantly different(p<0.05)

Table 4. Time course of degradation of various rice starch granules by glucoamylase

. Hydrolysis rate(%)
Cultivars - -
Smin 30min 1hr 2hr
Whachungbyeo 13.187+0.598°" 31.53042.193* 60.460+£4.109™ 75.926+4.287°
Whachung du-1 12.77340.200™ 35.11240.881% 60.490+3 474> 86.768+7.291¢
Whachungchalbyeo 18.819+0.447° 38.579+4.675° 67.205£4.599* 98.477+1.558¢
Nampungbyeo 11.602£0.787° 37.406+2.580° 51.935£4.153* 71.513+1.744%*
Nampung CB243 8.68910.394° 36.584+0.441° 48.160+4.834" 68.147+3.575°
Nampung EM90 17.332+0.608° 37.016£2.441° 72.11516.087¢ 93.960+3.365¢
shr(shrunken) 24.471£1.501° 48.18613.275° 73.485+4.933¢ 97.168+2.865°
Punchilmi(fl) 38.623+0.354¢ 67.133£1.576° 82.189+5432° 96.838+3.102¢

DMean+S.D based on 3 samples

Means with different superscript within the same column are significantly different(p<0.05)
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